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THE BURROWING RODENTS OF CALIFORNIA AS AGENTS 
IN SOIL FORMATION! 


By JosePH GRINNELL 
[Plates 13-15] 


The interrelations between vertebrate animals and their environ- 
ments are exceedingly variable and far-reaching. To base any con- 
clusion upon a contrary assumption has proven dangerous, for in speci- 
fic cases such procedure has led people to expend effort and substance 
not only needlessly but definitely against their own best interests. 
An inference as to the relationships between some certain wild mammal 
and human affairs may at first thought look to be perfectly obvious 
and unquestionable. Extended examination, however, may show 
that many factors previously overlooked are concerned, and the com- 
prehension of these may lead to an entirely different view. 

The species and subspecies of mammals occurring in California, so 
far as known at the present moment, number 410; 227 of these belong 
to the order Rodentia. Of these, 109 are essentially burrowing rodents, 
that is, they have their breeding quarters at least, beneath the surface 
of the ground, this circumstance entailing more or less digging; and 
some of them spend practically all of their time within their subter- 
ranean tunnels. These rodents of essentially burrowing habit include 
the following groups: The ground squirrels, with 18 species; the kan- 
garoo mice, with 2 species; the pocket mice, with 23 species; the kan- 
garoo rats with 33 species; and the pocket gophers, with 33 species. 


1 Contribution from the Museum of Vertebrate Zoology of the University of 
California. Read at meeting of California Chapter of Sigma Xi, October 12, 1921. 


137 


JOURNAL OF MAMMALOGY, VOL. 4, NO. 3 


J 
. 


138 JOURNAL OF MAMMALOGY 


To express the above facts in more general terms: Of the total 
number of species of mammals living within the confines of the state, 
more than one-half are rodents, and of the rodents alone, just one-half 
are of the burrowing category; rodents that burrow constitute, by 
species, one-fourth of all the mammals in California. It may further 
be observed that rodents which burrow are more or less plentiful 
throughout the West. And here is another surprising fact, namely, 
that only one of the seven genera of mammals to which our burrowers 
belong is represented in the United States east of the Mississippi 
River. (The genus Citellus of ground squirrels furnishes the excep- 
tion; two species of that genus go as far east as Indiana.) From a 
possibly economic bearing, with respect to digging, moles and earth- 
worms, though ecologically not at all homologous, seem to take the 
place in the far eastern states that the burrowing rodents take here. 

The line of demarcation, eastward of which the burrowing type of 
rodent begins to disappear, is, approximately, the 100th meridian. In 
other words, there is a north and south line of transition between two 
major faunal regions which roughly coincides with this meridian. 
The limitations of the animals in question undoubtedly have to do with 
the physical peculiarities of the regions east and west of the 100th 

a meridian. These peculiarities involve differences in atmospheric 
humidity, in rainfall, and, of seeming major importance, the sharp 
alternation of dry and wet season which occurs to the westward. 
Linked up with these conditions, there is, probably, in the West a 
relatively greater abundance of plants with nutritious roots or thick- 
ened underground stems (corms, rootstocks). 

With regard to abundance of mammals in California by individuals, 
I have made numerous estimates. It proves to be highly variable, 
all the way from zero per acre, as on parts of the floor of Death Valley, 
up to 120 per acre, as in certain parts of the San Diegan district. 
I have figured a conservative average throughout the entire state to 
be 20 mammals of all sorts per acre, so that the total mammal popula- 
tion in California, at the period of the year just before the breeding 
season, When the population is at its lowest ebb, is 2,000,000,000. 
Estimating further, on the basis of the results of trapping and of field 
observation in different parts of the state, I find that the population 
of burrowing rodents is at the very minimum one-half that of all the 
mammals, which would thus be in the aggregate about 1,000,000,000. 

Even cursory observation suffices to establish to one’s satisfaction 
the relative abundance of such burrowing types of mammals as ground 
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squirrels, pocket gophers, and kangaroo rats. Along any of the rail- 
roads or highways, interminable stretches of the right-of-way, or of 
the adjacent plains or mountain slopes, show a profusion of the so- 
called “‘workings”’ of these animals—mounds, trails, mouths of burrows 
(open or closed), caved-in burrows, winter earth-cores, and the 
like. If a person starts out on foot, he will inevitably ‘fall in” to 
subterranean runways; every little while he steps through into some 
tunnel or cavern. The surface of the ground is seen to be nearly 
covered with disturbed soil showing footprints of these animals, 
especially if the season be the dry one. The vegetation will show 
abundant evidence of having been foraged upon by rodents. 

Of the five types of burrowing rodents in California, the most wide- 
spread, in the aggregate the most abundant, and certainly the most 
effective in its equipment for turning over the soil, is the pocket gopher 
(Thomomys); and upon this type I propose chiefly to dwell. An ex- 
amination of a pocket gopher shows its structure throughout to be 
remarkably specialized for burrowing into and through the ground. 
A study of its habits shows that in all probability a pocket gopher 
spends at least ninety-nine one-hundredths of its existence below- 
ground. Its world is limited by the earthen walls of a cylinder. In 
one direction this cylinder brings safety from enemies; at the other 
end it brings accessibility to food. We find that the gopher is deficient 
relatively to other rodents with respect to eyesight. Its hearing is like- 
wise below the average and seems to be keenest for sounds of very 
low rate of vibration, such as jarrings of the ground. Its sense of 
touch is localized not only in the nose and surrounding vibrisse, but 
also at the tip of the tail. The animal moves quite as well backward 
in its burrow as forward; it needs to be apprised of conditions in both 
directions. 

The body as a whole is short, thick through, with a notable massive- 
ness anteriorly—just the opposite of the litheness of structure charac- 
teristic of, say, the squirrels. The head of a pocket gopher is larger 
in proportion to its body than is that of any other land mammal in 
California. The head is joined to the body without any obvious neck 
constriction, and the shoulders are broad. The bigness of the head 
is accounted for both by the thicker and more ridged bones of the 
skull and by the greater mass of the muscles attached to them. These 
are correlated with the structure, position and operation of the rela- 
tively huge incisor teeth. 
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The mouth is a vertical slit, guarded by furry lips which are appressed 
so as to keep out the earth loosened by the projecting incisor teeth or 
pushed ahead of the animal by means of the face and fore feet. The 
pocket gopher is our only mammal in which the incisor teeth can not 
be concealed within the lips. 

Comparison of the pocket gopher, as an extreme type of digger, with 
the California ground squirrel, which is also a digger but to a far less 
degree, shows some significant differences. An average adult Cali- 
fornia ground squirrel weighs 681 grams; an average adult male pocket 
gopher weighs 170 grams, close to one-fourth as much. But the weight 
of the skull of the ground squirrel is 7.8 grams, while that of the gopher 
is 7.2 grams, practically the same. In other words, the skull of a 
gopher is four times as heavy as that of a ground squirrel, total weights 
considered. The brain-case, however, seems to have relatively about 
the same capacity in the two animals. The skull and teeth of the 
pocket gopher, together with the musculature connected with them, 
comprise the chief engine of digging. Its operation results in cutting 
away, and in part transporting, the earth, as the animal extends its 
underground system of passage-ways. But there are also supplemen- 
tary digging structures. Instead of the hind feet being larger than 
the fore fect, as in most mammals, the reverse is the case in the pocket 
gopher. We find the fore feet are larger and provided with long stout 
curved claws; and the forearm and shoulder are heavily muscled. 
Through and through, the adaptations of the pocket gopher are seen 
to be concentrated for the digging function. 

I have excavated several tunnel systems of gophers and have re- 
corded the diameters in various portions of their courses, and the vol- 
umes of the earth removed. I will not take space to give the figures 
here. Suffice it to say that the ordinary runs maintain a remarkably 
uniform diameter and depth below the surface of the ground. The 
depth varies from four to eight inches, depending upon the consis- 
tency of the soil—clayey and coherent, or sandy and loose. The deeper 
extensions of the burrows, down to a depth of 20 inches, lead to the 
breeding chambers where the nests are located. 

As already intimated, pocket gophers appear above-ground rather 
seldom; they do so, as a rule, only as necessary to push out surplus 
earth loosened in the extension of their tunnels or to forage in the 
near vicinity of the open burrows. While gophers are active throughout 
the entire 24 hours of the day, new surface workings, marked by dark 
damp soil, are to be found chiefly in the morning. 
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The typical mound is of a fan shape, the opening of the burrow from 
which the earth was pushed, although closed, being clearly indicated 
at the base of the fan. The upraised surface of the fan is marked 
by more or less sharply indicated concentric “moraines,” each regis- 
tering the terminus of an operation from the mouth of the burrow. 
The rim of the mound is often irregular, the earth having been pushed 
farther out at some points on the periphery than at others. The 
mouth of the burrow is plainly outlined in a perfect circle of raised 
earth two to three inches in diameter, but this small circle is always 
lower than the preponderance of the heap. 

However, a great deal of the gophers’ activity at the surface of the 
ground is not marked by the presence of mounds. Especially during 
the dry season, one will find at frequent intervals circular openings in 
the ground which have been filled with loose earth, nearly or quite 
to the level of the surrounding surface. Examination will show that 
these burrows have been used as exits from short side branches of the 
main tunnels. They are used for the purpose of exploring the im- 
mediately adjacent surface for food. 

A gopher is loath to leave its shelter and ordinarily does not venture 
as far even as the length of its body from the open mouth of its burrow. 
As an evident result of this timidity, each feeding exit is the center of 
a small circle, shorn of vegetation. the radius of which is less than the 
body length of the gopher. The haunches of the : nimal, when it 
forages, remain in contact with the orifice of the burrow, as a sort of 
anchor by means of which the gopher can pull itself back into safety 
at an instant’s warning. It is well known to gardeners that a gopher 
will burrow underground to some near ’y plant, rather than risk cap- 
ture by venturing forth on the open surface. Many times gophers 
tunnel toward the surface beneath plants and cut off roots and even 
main stems, without any disturbance being evident above-ground, 
until the plants begin to wither and die, if they do not topple over 
before by reason of insecurity at the base. 

In digging, the earth loosened by the strong incisor teeth and stout 
front claws is swept back underneath the body until a considerable 
amount has accumulated. The animal then turns around (being able 
to do so apparently almost within the diameter of its own body, which 
is the diameter also of its burrow), and pushes the earth along the 
tunnel to the surface opening where it is shoved out on top of the 
ground or into some other part of the burrow system no longer of use. 
Only the fore feet, in conjunction with the broad furry face below the 


and 


142 JOURNAL OF MAMMALOGY 


level of the nose, are used in moving the earth. The outside-opening, 
fur-lined, cheek pouches, with which the animal is provided, and which 
are situated at each side of the mouth, are not used to carry earth, 
but solely to carry clean food materials. Most of the surface openings 
are at the ends of side tunnels and are but a few inchesin length. After 
excavation has proceeded a few inches beyond one surface opening, 
this opening is closed and a new one is made at a more convenient 
location—nearer the point where the earth is being removed. 

As already intimated, gophers occur very widely. In fact, in Cali- 
fornia, we find them existing under the most extreme conditions of 
climate, though different species are represented under the different 
combinations of conditions. There are pocket gophers in abundance 
in the vicinity of Yuma, and at Eureka; at Monterey, and around 
Goose Lake; at Fresno, and up to the limit of plentiful plant growth, 
11,500 feet, on the slopes of Mount Whitney. 

I will now give some facts and information relative to the gophers 
in the Yosemite National Park, where Mr. Tracy Irwin Storer and 
myself have made definite studies of their habits. 

The pocket gopher? is one of the few Sierran rodents that carry on 
active existence throughout the entire year. It does not hibernate, 
so far as we know, even at the highest altitudes. There is good evi- 
dence of the continued work of gophers there, beneath the snow, 
however deep this may become. During the winter and spring in the 
high country, where the snow lies deep, they are led to adopt a some- 
what different method in extending their tunnel systems than during 
the summer months. The tunnels are then made in the snow itself, a 
greater or less distance above, and in most of their courses more or less 
parallel with, the surface of the ground. These snow tunnels are 
usually greater in diameter than the subterranean runs, perhaps be- 
cause of the loose texture of the snow as compared with that of the 
soil beneath; they serve the purpose of allowing the gophers to reach 
plants which are imbedded in the snow. Many of them are used also 
in extending the subterranean systems. The eatth from below-ground 
is carried up and packed in the snow tunnels previously dug, thereby 
forming solid earth cores above the level of the ground. When the 
snow melts in the spring, these cores are lowered intact onto the sur- 
face of the ground, where they often remain more or less recognizable 
for several months, despite the winds and summer thunder-showers. 


2 The species here concerned is Thomomys monticola. 
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The height to which the snow tunnels extend above the ground depends 
upon the depth of the snow-fall; but there is reason to believe that 
their general course is modified by the position of the above-ground 
vegetation encountered. After the snow has gone, in early spring, 
we have found portions of earth cores lying on top of flattened branches 
of snow-bush, on fallen tree branches, on logs and rocks, indicating 
that the animals had pursued courses in the snow well above these 
objects. When active right after a light fall of snow, the gophers run 
their tunnels directly upon the surface of the ground, appropriating to 
their uses as they go the stems of grasses and other plants. 

Very often the earth composing both the winter cores and the sum- 
mer mounds is quite different in appearance from that of the super- 
ficial layer of the ground immediately underneath them. This makes 
such “workings” very conspicuous, as they are, with reference to the 
ground on which they lie, in the relation of a geological unconformity. 

Rather than being a drawback to the interests of the pocket gopher, 
the snow seems to be of real benefit. Two factors are here involved. 
I have referred to the timidity of the animal, and this is doubtless due 
to the relentless pursuit of it by certain carnivorous mammals and 
birds with the resultant precautions necessary on the part of the gopher 
to keep out of sight and reach. The snow provides cover which con- 
ceals the rodent effectually from certain of its enemies. At the same 
time, the vertical range of accessible food sources is greatly increased; 
for the gopher is able to reach plant stems and leaves enveloped in the 
snow mantle, many inches and even feet above the ground surface. 
All this is subject to confirmation through study of the winter work- 
ings uncovered at the time of the spring thaw. 

Some estimates made by us while carrying on field work near Por- 
cupine Flat, Yosemite Park, will serve to indicate the amount of work 
done by pocket gophers. It was found that the average amount of 
earth put up in the form of winter cores was, on a selected area, 1.64 
pounds per square yard. Assuming that, on the average, gopher 
workings covered only one-tenth per cent of the land surface, there 
would be 3.6 tons of earth put up per square mile, or 4,132 tons over 
the whole Park. This is for a single winter! It will be recalled that 
there are many square miles of either solid rock or slide rock in the 
Park, where gophers cannot work. On the other hand, in favorable 
localities workings occur on every square yard of surface; so that it is 
believed that the average of one-tenth per cent is conservative for 
the Park as a whole. In summer the amount of material excavated 
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is probably at least as great as that in winter—exactly how much has 
not vet been determined. For the year, Mr. Storer and myself feel 
safe in doubling the total figure just given, which, in another unit of 
measure, would be close to 160 carloads of 50 tons each. We estimate 
further that the earth to the above amount is lifted by the gophers 
an average distance of about eight inches; 5500 foot-tons of energy 
are expended by these little animals in Yosemite Park during a single 
vear. 

The question then presents itself as to the general effect of all this 
work upon the terrain at large, and further upon the vegetation and 
even upon the animal life of the region. I will proceed to enumerate 
some of these relations which seem to be borne by pocket gophers to 
their environment. 

(1) The weathering of the substratum is hastened by the burrow 
systems carrying the air and the water and contained solvents to the 
subsoil particles and rock masses below. 

(2) The sub-soil is ecomminuted and brought to the surface where 
it is exposed to further, and increased rate of, weathering. 

(3) The loose earth brought up and piled on the surface of the ground 
thereby becomes available for transportation by wind and water; 
rain and melted snow carry it from the slopes down to fill up glacial 
depressions and to make meadows of them; and when these are full, 
the sediment is carried on still farther by the gathering streams to 
contribute to the upbuilding of the great and fertile valleys beyond 
the foothills. 

(4) Water is conserved for the reason that snow melts more slowly 
on porous ground than on hard-packed soil or bare rock, so that the 
spring run-off is retarded and the supply to the streams below is dis- 
tributed over a longer period of time; furthermore, the porous soil 
retains the water longer than packed ground and gives it up with cor- 
responding slowness. Spring floods are less liable to occur and a more 
regular water supply is insured to the lowlands. 

(5) A porous, moist soil produces a fuller vegetational cover—forest, 
brushland and meadow—and this again favors water conservation. 

(6) The ground is rendered more fertile through the loosening of the 
soil as well as through the permeation of it by the tunnels themselves, 
thereby admitting both air and water to the roots of the plants; the 
mineral constituents of the soil become more readily available, and the 
rootlets are better able to penetrate the earth. 
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(7) The accumulated vegetational débris on the surface of the 
ground is eventually buried by the soil brought from below by the 
gophers, and becomes incorporated to form the humus content so 
favorable for the successful growth of most kinds of plants. 

My readers will have been reminded by a portion of the above 
considerations, of Darwin’s classical study of the relation of earth- 
worms to soil formation. There is undoubtedly a parallel here, the 
more significant in that the earthworm is a relatively rare animal in 
California: and what earthworms there are here, are of small size, and 
of relative inconsequence in effect upon the soil. The pocket gopher 
is wonderfully equipped to handle the refractory young soils of the 
semi-arid Sierran slopes, and his réle here is, in a way, that of Darwin’s 
earthworm in England. 

The greatest of all agencies of erosion in the Sierra Nevada, the 
glaciers, so stressed by John Muir, have now ceased to operate, and 
the less obvious agencies come into prominence. The element of time 
granted, we are able to conceive of vast accomplishments on the part 
of even so humble a contributor as the pocket gopher. Gophers have 
been at work as gophers of modern type since Miocene times. Profes- 
cor Andrew C. Lawson thinks that the Sierran block had not begun 
to up-tilt until early Pliocene. Gophers have probably been at work 
on at least the lower slopes a good share of the entire time occupied in 
the uplift of the Sierra Nevada. 

As in the ease of Darwin’s earthworms, there is plentiful evidence in ; a 
California as to the function of burrowing rodents in burying large _ 
objects, such as rocks and logs. Ground squirrels and pocket gophers , 
both show an inclination toward placing their nesting chambers be- 
neath objects that will protect them from being dug out by burrowing 
enemies, such as badgers and coyotes. The earth is taken out from : 
beneath a rock or a boulder by the rodents and deposited around 
the margin of the object, which thus, as the years go by, gradually 
disappears, as a result of the process of undermining and settling plus 
that of the building up of the ground round-about. The seeker need 
not go far to find good cases of this kind. Mr. Joseph Dixon cites the 
case of a rock pile on one corner of his ranch which was half buried in 
ten years. One certain rock settled six inches in comparison with 
the general land level, during a period of ten years. 

Some idea of the extent of the work which gophers have accomplished 
through time may be gained from the following considerations. There 
are 33 species and subspecies of this type of burrowing rodent now in 
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existence in California; these are all in a general way similar to one 
another, but each has distinctive characters which involve not only 
external features of color and quality of pelage but also internal struc- 
tures, more especially those of the skull and teeth. These latter 
features, it will be observed, have to do with the digging equipment 
which to the gopher is of such vital importance. These characters of 
skull and teeth are, the ones chiefly depended upon by systematic 
students in determining species. A remarkable thing is that no two 
of the 33 species occurring in California exist in any one locality. Just 
one kind lives in a place, to the exclusion of all other kinds. There is 
probably close correlaton of structure with peculiarities of the terrain, 
as for instance, those shown by loamy, sandy and rocky soils. 

Now the remains of gophers’ skulls are found in abundance in the 
Rancho La Brea deposits near Los Angeles. The exact horizon in 
which they are found is that in which are also found the saber-toothed 
tiger, the ground sloth, camels, mastodons, and dire wolves. That 
horizon has been assigned to the Pleistocene epoch; and geologists 
have estimated that the time elapsed since the deposit of the materials 
representative of that horizon is to be computed in “tens and even 
hundreds of thousands of years.”’ A remarkable thing is that a study 
I have just made of the gophers of Rancho La Brea in comparison with 
the species existing in the same vicinity today, shows they are identical 
in every respect.’ In, say, two hundred thousand years there has 
been no modification of the same structures which at the present day 
vary from place to place to such an extent as to have led this group to 
be characterized by some zoologists as extraordinarily “plastic.’’ 
The true inference here 1s that the processes of divergent evolution, as 
well as of monotypic evolution, have been exceedingly slow. This 
however, is somewhat beside the issue. 

If we are to grant that gophers have been in existence, carrying on 
their digging operations for so short a time, geologically, as two hundred 
thousand years, even then the total amount of turn-over of the ground 
has been enormous. At the rate determined on one tract of land to 
be one-tenth of an inch per year, it would in that period of time have 
amounted to 1700 feet. This is equivalent to 3400 plowings to a 
depth of six inches. 

Computations of this sort may be carried on endlessly, and it is 
rather good fun to do so for a while; but beyond certain limits, they 


* The species and subspecies is Thomomys botte pallescens. 
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are not particularly profitable. In this case, especially, there is a wide 
margin of inaccuracy when an attempt is made to apply the initial 
figure over large areas. 

Interestingly enough our studies have shown that the average depth 
at which pocket gophers run their burrows beneath the surface of the 
ground is six inches. And this, I am informed by Prof. John S. Burd, 
is the usual depth reached by the farmer of California when he plows 
the land for his crops. Not only does the gopher bring raw soil to the 
surface to be further weathered, thus releasing the mineral food 
that the plants require, but it is continually burying vegetation be- 
neath the earth which it throws up at the mouths of its burrows; and 
furthermore, vegetation is cut into pieces and carried below-ground in 
large quantities by gophers, much of which is not eaten but remains 
there, just as does the vegetation which is turned under by the plow, 
to add to the humus content of the soil. All the excreta of a pocket 
gopher are deposited underground in special branches of its tunnel 
system, also at about the same critical depth—six inches. The nitrog- 
enous supply from this animal is thus not wasted in any such propor- 
tion as it is in the case of those herbivores which live altogether on the 
surface of the ground. It must be emphasized that it is on wild land, 
land that is untouched by the farmer, that the gophers thus serve in 
a valuable way as enrichers of the soil. 

While the gopher and ground squirrel when they eat grass admittedly 
come into direct competition with horses, cattle and sheep, the story 
does not stop there. An important function, it seems to me, performed 
by burrowing animals is that of counteracting the packing effect of large 
mammals on uncultivated grazing lands. The impact of heavy feet 
on the soil, especially when wet, crowds the particles together and 
renders the earth less suitable for plant growth. Close tamping tends 
to exclude the air and hence to suffocate the plant roots, to which 
oxygen is as essential as it is to animal life. One has but to observe 
the conditions on mountain meadows outside the limits of National 
parks, to appreciate the point here made. Often where the country 
has been overstocked with cattle or domestic sheep, the grasslands 
have become poor—the crop of grass is scrawny—ezxcept where gopher 
workings occur; the sites of these are marked by patches of vivid green. 
Indeed, on ordinary hill slopes I have repeatedly noted the rejuvena- 
tion of the plant-cover here and there, traceable directly and obviously 
to the activity of burrowing rodents. Before the advent of the white 
man with his cattle and horses a similar service was rendered, though 
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in lesser degree, perhaps, because of the less need for it, when the deer, 
mountain sheep and bears frequented the same areas. 

The question of damage to forests under natural conditions, for 
example, injury to young trees, is one that has been raised by foresters. 
There is no doubt but that gophers and squirrels do girdle or cut off 
the stems of many seedlings and thus terminate the existence of numer- 
ous individual trees. But the great number of seedlings observable 
on parts of any forest floor, vastly more than could ever reach maturity, 
would seem to indicate that an adjustment in this direction had been 
reached long ages ago. Plants in general provide for a rate of replace- 
ment sufficient to meet the maximum probabilities of casualty, this 
involving all stages from the seed to the mature fruiting plant. 

In the arable lowlands of California the pocket gopher is well-nigh 
universally, and of course there rightly, condemned for pursuing his 
activities, in making his living, on lands that have been appropriated 
and cultivated by man. There, man has disturbed the original balance 
of natural relations between plants and animals; he aims to make the 
land produce crops of selected plants in the largest measure possible, 
and to that end he cultivates the ground himself by very effective 
“artificial” means. He naturally resents the levy upon the land and 
its products by any other animal. Most of the original quota of herbiv- 
orous mammals has been crowded out by his methods; but the gopher 
and ground squirrel have been able to persist under the changed con- 
ditions. Man’s crops have even increased their food resources; and 
they have been able to cope with the other changes. It is clear that 
we have here, most surely, a reversal of the relationships obtaining 
in the wild. On wild land there is no cultivation in the “artificial” 
sense. The crops of wild plants—grasses, herbs, shrubs and even 
trees—depend upon whatever favorable agencies operate in natural 
ways. The happy relation found by our pioneers was the result of 
eons of adjustment among all of the elements concerned. 

We grant that the farmer must combat the gopher and ground 
squirrel in his fields and gardens; we sympathize with him for yearning 
for the total eradication of the rodents there; and we will help him in 
every conceivable way to control them. But we do not agree with 
the policy of wholesale extermination advocated by some persons for 
all areas alike. We hold that our native plant life, on hill and moun- 
tainside, in canyon and mountain meadow, would soon begin to de- 
preciate, were the gopher population completely destroyed. Not 
that such a thing is at all possible; but that it should not be thought 
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hic. 1. Illustrates extent to which the ground may be worked over and perforated by 
Photo taken by J. Grinnell, 


burrowing rodents (in this case Dipodomys and Perognathus). 
May 4, 1911, near Earlimart, Tulare County, California. 


specimen to show certain structural features; for instance, upper incisors projecting beyond 
furry orifice of mouth. Snelling, Merced County, California, May 28, 1915. Photo by 


C.D. Holliger. 
(Grinnell: Burrowing Rodents.) 
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Fig. 2. A Pocket Gopher, Thomomys botta pase alis, photographed from freshly taken 
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Fic. 3. Illustrates way in which burrowing rodents turn over the soil; a light-colored 
sand from below is deposited, unconformably, on top of the dark-colored surface 
stratum. The pocket gopher here concerned was Thomomys perpallidus perpes. Photo ; 
taken by J. Grinnell, June 21, 1911, near Onyx, Kern County, California. 


hic. 4. In this case a stony substratum is brought to the surface where its rate 
of weathering will be hastened; in other words, the presence of burrowing rodents is 
accelerating the process of soil formation and this, in course of time, will mean im- 
provement in the crop of native grasses or other plant growths. The pocket gopher 
responsible for this work was Thomomys botta minor. Photo taken by J. Dixon, 
December 12, 1917, near Guala!a, Mendocino County, California. 


(Grinnell: Burrowing Rodents.) 


JOURNAL OF MAMMALOGY, VOL. 4 PLATE 15 


Fic. 5. The winter earth-plugs here shown, as left when the snow melted on the 
lodge-pole pine forest floor, serve to bury much vegetational débris; with subse- 
quent decay of this organic material the humus content of the soil is increased. 
Such a process of bringing up soil from beneath, of consequent gradual settling of 
the surface, and of burial of vegetable remains, parallels quite closely in final results, 
on wild land, what the farmer does when he plows his cultivated acres. The pocket 
gopher doing the work in this particular case was Thomomys monticola. Photo 
taken by C. D. Holliger, June 19, 1915, near Mono Meadow, Yosemite National 
Park, California. 


(Grinnell: Burrowing Rodents.) 


| 


Lad 


HOWELL—FLUCTUATIONS IN NUMBERS OF MAMMALS 149 


of, even, by any intelligent person who seeks to interpret nature cor- 
rectly. Much less should public money be spent for such a purpose. 
On wild land the burrowing rodent is one of the necessary factors in 
the system of natural well-being. 


Berkeley, California. 


PERIODIC FLUCTUATIONS IN THE NUMBERS OF 
SMALL MAMMALS 


By A. Brazier Howe. 


From earliest times, almost every person that has been familiar with 
the habits of the northern members of the genus Lepus has remarked 
and marvelled upon the phenomenon of the great fluctuations, from 
year to year, and throughout a rather regular cycle, in the numbers 
of these mammals. It is also well known that the far northern forms 
of the Microtine are subject to a somewhat similar, though less regular, 
abnormal increase during certain periods, but the latter occurrence 
is more apt to escape popular notice unless extensive migrations occur 
and the visitation is of a particularly damaging character. Although 
“plagues” of small mammals are occasionally reported from milder 
climates, I believe all will agree with the statement that these never 
reach anything like the dimensions that they do in very cold countries. 

In regions where black-tailed jackrabbits abound, these animals 
suffer decimation at times, but probably never to such an extent as 
do their relatives of higher latitudes. Every hunter remembers years 
when rabbits were rather scarce, and several people have told me of 
times when they found many dead jackrabbits on the desert. These, 
perhaps, are more subject than are most rabbits to the effects of drouth 
and food scarcity, because of the arid conditions obtaining over the 
greater part of their range. The same amount of fluctuation probably 
occurs in the genus Sylvilagus, and among the snowshoe rabbits of the 
far western states. At least they are common during some years and 
searcer in others, but never become phenomenally abundant, except 
locally, as when cottontails will swarm into a small irrigated valley dur- 
ing times of drouth. It must here be clearly understood that practically 
all of my observations have been made west of the Great Plains. 

The two outstanding facts above suggested are that the numbers 
of rabbits in high latitudes fluctuate enormously, apparently through- 
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out a regular cycle, and that those of the western United States maintain 
a more regular average, although varying to some extent. Therefore, 
we may surmise that temperature, either directly or indirectly, is one 
of the primary controlling factors, and that the fluctuations will in- 
crease in violence as the temperature of the isotherm decreases, other 
things being equal. 

The fact will here obtrude itself that the snowshoes of, say, the 
mountains of Montana, experienee a climate as severe as that con- 
siderably farther north, and still, their periodic abundance is but 
slightly marked. A possible, and even probable, explanation of this 
fact is that the snowshoes of the western United States are confined to 
rather scattered localities, which, for the most part, are mountainous 
and segregated, and there are no areas of very wide distribution. There 
occur many high valleys of various sizes where hares are found, and 
these are bounded by rocky ridges and peaks which act, at least in 
part, as barriers, while many small districts are cut off from their 
neighbors by wide plains, or deep valleys which are too low, zonally, 
for the needs of the animals. Hence, the hares of one area often have 
little or no access to those of adjoining ones, and the causative factors 
that govern the fluctuations have not the clear sweep over a vast area 
that they have in the north country. This line of reasoning seems a 
likely one to the writer, but it can be nothing more than a theory 
until there is at hand far more evidence than is available at present. 

Never having been in the far north, I have no direct evidence to 
submit in regard to the probable causes of the great numerical varia- 
tions occurring there in the hares. E. A. Preble (North American 
Fauna No. 27) states that when great numbers of rabbits began to die 
in the Mackenzie region during the winter of 1904, the animals became 
very thin, with dry skin and flesh, excessively moist viscera, and throat 
and lungs much inflamed. Now, whatever the causes of this patho- 
logical condition, they are operative to an appreciable extent only 
during the yearsof greatest abundance in the rabbit population. Hence, 
not only does it seem to be dependent in some way upon a low tempera- 
ture, but upon an overpopulation. It is an admitted fact that the 
fecundity of northern forms is greater than that of southern. As a 
rule, birds lay more eggs to the clutch in the north, and small mammals 
are there amazingly prolific during the warmer months. Certain 
species, or genera, are regularly kept close to a given norm by the 
Vicissitudes usual to their habitats, but others, as the snowshoes and 
some microtines of the far north, do not encounter sufficient adversities 
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during normal years to offset their great fecundity. This increase in 
numbers results in overcrowding, which occurs in marked degree only 
in very cold countries, and this overcrowding is followed by a definite, 
diseased condition, at least in the case of the snowshoes, usually ending 
in death. To what extent these three factors are interdependent, it 
is impossible to say. In addition, Preble (loc. cit.) states that the year 
following the great abundance of hares in 1903, the females but rarely 
contained more than two embryos each, which indicates that the regular 
rate of reproduction was not being maintained. 

A most interesting and pertinent discussion of European lemming 
migrations is submitted by R. Collett (Christiania Videns.-Selskabs 
Fordhandl., 3, 1895, pp. 1-162). He states that with this mammal, 
prolific years usually occur just after cold, wet summers, and that a 
great increase of lemmings is often accompanied by an actual increase 
in the fecundity of other rodents (notably voles), of predaceous forms 
such as hawks and weasels, and even of certain insects. However, 
these others may occasionally have prolific years when the lemmings 
are unaffected, but the latter alone seems to develop a pronounced 
migratory instinct when the habitat becomes overpopulated. It is 
stated that in abnormal years Lemmus has four litters of seven to ten 
young each, and that these seem to be exceptionally vigorous, practi- 
eally all of them reaching maturity. The theory is advanced that 
“it is probable that the abnormal increase during occasional years 
will prove to be due to the activity of certain bacteria whose characteris- 
ties we do not know.” An unproved theory, certainly, but not too 
fantastic at that, and one worth considering, for it is likely that bacteria 
play a considerably more important réle in the scheme of things than 
the average person suspects. However, it seems to me that such a 
theory would be more acceptable if we do not insist upon the word 
bacteria, but rather substitute enzyme, secretion or what you will. 
The theory would then seem to be that a certain environmental com- 
plex so affects some influence that normally regulates the rate of in- 
crease, that this speeds up for a time, resulting in a greatly augmented 
population. When the stimulus is removed there should be a natural 
reaction, resulting in an abnormal decrease in reproduction for a short 
time, probably concurrent with a high death rate from disease due to 
overcrowding. 

Whatever the cause, we can see the effect, and extensive trapping 
in many states has convinced me that there is a pronounced periodic 
fluctuation in the numbers of most, if not all, small mammals. Only 
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too often have I been told by a friend of a spot where, during a former 
year, he has had particularly good luck on the trap line, only to find 
that my catch in the same spot did not repay the trouble of setting 
traps. Similarly, I have been told that there was practically nothing 
to be taken in an area where I have had the best of luck a year or two 
later. I have noticed that such discrepancies are most marked in 
cooler climates—in Transition Zone or higher. At least, my experience 
has been that in the Upper and Lower Sonoran Zones of southern 
California, one will almost always obtain a good catch of Peromyscus 
in spots most suited to the genus, and, at a likely locality on the desert, 
a respectable string of pocket rats and pocket mice may be expected 
year after year. This fact is significant in connection with the 
suggestion that the amount of fluctuation may be determined by tem- 
perature. 

The summer of 1919 was a dry one in the northern coast counties, 
but I found great numbers of Peromyscus m. rubidus in certain spots. 
At Orick, Humboldt County, California, forty of these animals were 
to be expected each night in new territory from a line of sixty traps, 
and it was necessary to “clean them out’’ before much could be looked 
for in the way of more desirable forms. A surprisingly small propor- 
tion of those taken were immature. On the contrary, the year 1921 
has been one of unusual moisture in that region, with such frequent 
rains that there is a great tangle of succulent vegetation everywhere, 
and one would infer that food is correspondingly abundant. However, 
H. E. Wilder states that at Carlotta, Humboldt County, Peromyscus 
is really rare, and that it is hard to catch more than a couple each night. 

At Mammoth, Mono County, California, during the summer of 
1914, I found Microtus mordax mordax and Microtus montanus yosemite 
quite common, and secured approximately equal numbers of each. 
During 1917, when trapping over exactly the same ground for a longer 
period, I secured a great number of mordaz, but only one yosemite, 
for which I tried especially. 

The winter of 1919-1920 was a very severe one in the Yellowstone 
Park country, for snow came nearly a month earlier, and lasted for 
nearly a month longer, than usual. We are told that a blanket of 
snow is the safest protection for rodents, as it keeps them warm and 
confounds their enemies. However that may be, I found that small 
mammals were scarcer in this region during June, 1920, than I have 
ever known them elsewhere. Sign of the previous summer, especially 
of microtines, was particularly abundant, but close to a thousand sets 
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made at the most likely places for these animals, and with a variety 
of baits used, caught just one lone individual. Peromyscus and Sorex 
were discouragingly rare and Ochotona was not to be found where 
it is usually numerous, but the Sciuride were abundant. At first 
I assumed that the scarcity of the smaller rodents was a natural state 
of affairs early in the season in this rigorous climate, but M. A. Hanna 
informs me that in the same general locality during May, 1919, he 
found small mammals particularly numerous. 

In the Cascade Mountains of Washington—Keechelus Lake and 
Snoqualmie Pass, to be exact—I found Zapus fairly swarming in July, 
1920. Not only were numbers startled from the long grass during the 
day, but they were caught in all manner of situations, such as the 
drier parts of the forest, and on logs five feet above the ground. A 
similar condition of affairs obtained on Mount Rainer during August, 
but in 1919, 8. G. Jewett found them only tolerably common there. 
It is to be inferred, therefore, that they had been gradually increasing 
in numbers during two or more years, and had probably reached their 
numerical apex at the time of my visit, for it is hardly likely that they 
could well be more abundant than I then found them. At the time, 
I did not keep a record of every juvenile caught, but was impressed 
by their scarcity, and would say that, roughly, only about five per 
cent of those taken in the mountains showed external signs of im- 
maturity: and this in the height of the breeding season. In the coun- 
try about Puget Sound in late July and early August, Zapus was com- 
mon though not abundant, but the young animals considerably 
outnumbered the adults. The genus was then probably on the 
increase in that region, and would not attain maximum abundance for 
another year or two. 

8S. G. Jewett states that the big water vole (Microtus richardsoni 
arvicoloides) was particularly numerous on Mount Rainier during 
1919, and that no trouble was experienced in securing all that were 
desired. At the time of my visit, old sign, in the shape of honeycombed 
stream banks and large runways meandering through the heather in 
every direction, was almost everywhere, sometimes a hundred yards 
from water. Evidently, the animals had been so numerous that they 
were overcrowded in their usual rill-bank association, and had been 
obliged to forage far afield. But what had become of them? My 
mouse traps are unusually large and strong, and I employed, as well, 
another type of trap which I have found very efficacious for the sub- 
genus Aulacomys, baiting with a variety of foods, and even rigging 
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up special contrivances of threads and straws above the traps which 
would show if anything jumped over the sets without touching them. 
I needed a good series and I worked hard for them, keeping out over 
one hundred traps day and night for more than a week, but secured 
just seven individuals, six of which were fully adult. Therefore, their 
numbers had been greatest in 1919, or possibly 1918, while they had 
become much scarcer in 1920 and were not maintaining the normal 
rate of reproduction. 

The above facts seem to justify the following inferences: first, that 
certain of the small mammals of the western United States are subject 
to periodic fluctuations, presumably, in more or less regular cycles, 
but that these fluctuations become less pronounced as a milder climate 
is approached. Second, that during and immediately following the 
periods of greatest abundance, the rate of reproduction is either con- 
siderably diminished, or else the majority of young do not survive 
until such an age as to be able to forage for themselves. 

Certain rodents are enormously prolific, and, if unchecked, would 
soon over-run the earth, as has been pointed out times without end. 
When overpopulation occurs, a reaction sets in, and there is great mor- 
tality among the hordes. I cannot offer a satisfactory explanation, but 
I can ask sundry questions which may be pondered. In captivity, 
many animals will not stand even moderate crowding, and, indeed, 
many will not survive in quarters which we deem commodious, though 
tended with great care and skill. Is the basic cause of the “epidemic” 
which devastates the rodent legions merely the crowding of too many 
animals in a given area? Is it that their vitality is so weakened by 
the proximity of many neighbors that they fall easy prey to all manner 
of ills? 

In regard to the periodic curtailment of reproduction mentioned 
above, it may be remarked that in captivity, certain wild animals 
utterly refuse to reproduce, or even mate, although given every proper 
attention. They are too restricted in certain directions, either physi- 
cally or physiologically. Can the same basic reason be the cause of 
the paucity of young in the cases of Zapus and Microtus which have 
been cited, or was it merely that the surviving animals had lost so 
much vitality from combatting adverse environmental conditions, or 
a disease, that their fecundity was impaired? Did the overpopulation 
have the same effect that captivity has on certain other animals, and 
render the females less fertile, or did this crowding reduce certain 
favorite and necessary items of food to the point where an abnormal 
craving was brought about and caused the females to eat their young? 
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It is astonishing that the question of periodic fluctuations in the 
numbers of small mammals has been so neglected by mammalogists, 
when it merits much study. I would suggest that those who can do 
so select a locality which is especially suitable for several species of 
rodents, and as free from unnatural disturbances, such as intermittent 
cultivation and the proximity of foraging house cats, as possible. A 
fairly long line of traps—say 75—should then be set over as nearly the 
same ground as possible for several consecutive nights during the 
same month, preferably in the fall, of each year. If adequate notes 
be kept regarding the numbers of each species obtained and their ages, 
facts of the greatest value should be learned. 


Pasadena, California. 


RECENT AND HISTORICAL NOTES ON THE SQUARE- 
LIPPED RHINOCEROS (CERATOTHERIUM SIMUM) 


By Hersert LANG 


[Plate 16] 


According to authentic reports the last South African square-lipped 
or white rhinoceros of the open veldt was shot in Rhodesia in the 
year 1895.' For a certain time thereafter numerous articles appeared 
either speaking of the square-lipped rhinoceros as one of the recently 
exterminated large mammals or at least considering it to be on the 
verge of extinction. Through Vaughan-Kirby’s? interesting article 

we were informed about the few remaining white rhinoceroses protected 
in the Zululand Game Reserve between the Black and White Umfolosi 
Rivers (fig. 1), the conditions under which they live there, and their 
habits. Vaughan-Kirby had then (1920) secured two picked speci- 
mens, male and female, one for the Natal Museum at Pietermaritzburg, 
and one for the Durban Museum. 

Dr. F. A. Lucas has kindly called my attention to the last Report 
of the South African Museum in which Peringuey* announces that that 
institution “has after several attempts succeeded in obtaining the skin 
and skeleton of two examples of the Square-lipped White Rhino- 


Fitzsimons. Nat. Hist. South Africa, vol. 3, p. 209. 1920. 
? Ann. Durban Mus., vol. 2, pp. 223-242, pl. XX VII. 1920. 
*Cape Town, p. 2. (1922) 1923. 
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ceros” (Ceratotherium simum simum). The Cape Town Museum 
authorities are to be congratulated upon these valuable additions, for 
good representatives of this form ought to be in the natural history 
museums of South Africa. The measurements of the new male give 
the shoulder height as five feet eight inches and the length as fourteen 
feet seven inches from tip of nose to root of tail. The tail length is 
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Fic. 1. Map of Africa showing distribution of square-lipped rhinoceros of 
recent and Quaternary times. The South African race is now extinct except 
for a few individuals still living in the Umfolosi Reserve in Zululand. The West 
Nile race is also threatened with extinction due to its destruction by natives 
for food purposes and also on account of the easy access to its range by way 
of the Nile. The North African, or Quaternary Algerian, race undoubtedly 
lived contemporaneously with Paleolithic man. It probably had a much wider 
distribution than that indicated on the map, which merely includes localities 
from which fossil remains or rock engravings of it have been recorded. The dot 
in this latter range marks Ksar el Ahmar, the locality where the petroglyph 
(fig. 2) of C. s. mauritanicum was found. 
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not mentioned but from similar specimens of the northern race the 
writer measured it might be given as about twenty-nine inches, so 
that the total length of the animal would reach fifteen feet. No 
measurements of the horns of these specimens are given. Nor is it 
stated where these rhinoceroses were secured, but the Umfolosi Reserve 
in Zululand is the only known locality where they have been recorded 
of late years. Apparently this reserve has now been opened, since the 
recently exhibited moving pictures made by H. Snow clearly show the 
white rhinoceros, this being so far as I know, the first film of the South 
African form ever taken. There was no mistaking the characteristic 
longer skull and great hump on the shoulder. According to the cap- 
tions it appears that specimens for the Oakland Museum of California 
were secured by Snow there and then. We can only hope that the 
Umfolosi Reserve proves to be so excellent a breeding ground that such 
permission may be extended to museums without in the least jeopardiz- 
ing the admirable work of protection by former Natal Governments 
and the succeeding Provincial Administrations of the Union. The 
extinction of so unique a representative of Africa’s big game fauna 
would be a real calamity. Through the efforts of A. K. Haagner, 
director of the National Zoological Gardens of South Africa, it is well 
known that policing such reserves is a difficult problem especially 
since most of the natives are certainly not keen about the preservation 
of the country’s game. It will be most gratifying if the author- 
ities responsible are able to maintain this heritage to posterity in fair 
numbers. 

Peringuey also mentions that the Cape Town Museum owns a 
“kerrie” or knobbed stick made from the front horn of a rhinoceros 
and that its length, making allowance for parts lost in carving, would 
have been sixty-one inches. Considering that the best record, credited 
to Col. W. Gordon Cumming, of a remarkably slim front horn, is 
sixty-two and one-half inches, the Cape Town Museum owns at least 
the best part of a horn that comes close second to the still unique ree- 
ord. We have thus an indication that such huge horns might have 
been as numerous as various reports from the palmy days of South 
African caravan life and hunting stated. 

Peringuey’s belief, however, that the horn from which the knobbed 
stick was fashioned belonged to the “‘keitloa’”’ variety is undoubtedly 
erroneous. A. Smith* was under the impression that rhinoceroses in 


‘Illus. Zool. South Africa, pl}. I and text. 1849. 
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which both horns attained the same height were worthy of specific 
distinction and named them keitloa. But Smith’s figure and text 
clearly prove that he meant the black or hook-lipped rhinoceros, which 
is not known to have such long horns, the record held by East Africa 
being given as fifty-three and one-half inches.’ As regards length and 
shape of horns it is well known they are subject to great variation and 
the square-lipped rhinoceros may also have the two horns of equal 
length. Smith’s name of Rhinoceros keitloa has long since been recog- 
nized as a synonym of the black form Diceros bicornis. Ever since 
F. C. Selous published his excellent paper,’ it has been generally 
accepted that there are only two true species of rhinoceroses in Africa— 
the square-lipped Ceratotherium simum and the hook-lipped Diceros 
bicornis. His views, based on long field experience in Africa, have 
subsequently been corroborated by all careful observers. 

The best accounts about the West Nile race of square-lipped rhinoceros 
(C. s. cottoni) were furnished by Powell-Cotton,’? Winston Churchill,’ 
Theodore Roosevelt,? and Edmund Heller.“ An excellent moving 
picture of this form has been secured by Eustace. The record length 
for the front horn of this race is still held by the bull (Plate 16) which 
the writer secured for the American Museum of Natural History during 
the Congo Expedition (1909-1915) in the Uele District, northeastern 
Belgian Congo (fig. 1). Yet since publishing my article about it," 
I have found that von Heuglin® had measured horns of exactly the 
same length, forty-two inches. By his account published in 1869 
von Heuglin was actually the first who recorded the presence of the 
West Nile race of square-lipped rhinoceros. Difficulties of transporta- 
tion forced him to abandon his more bulky collection and the horns 
of which he speaks evidently never reached any museum. Major 
Gibbons“ was generally supposed to be the discoverer of this race of 
Nile white rhinoceros as he was indeed the first who in 1900 secured a 
complete specimen, now in the Carnegie Museum in Pittsburgh. As it 


5 Ward, Roland. Records of Big Game, p. 443. 1903. 

* Proc. Zool. Soc. London, p. 725. 1881. 

7 Geogr. Journ., London, vol. 20, pp. 371-384. 1907. 

8’ My African Journey, p. 186. 1908. 

® African Game Trails, pp. 400, 408, 412, 420, 428. 1910. 

10 Smithsonian Misc. Coll., vol. 61, no. 1, pp. 1-77, pls. I-XXXI. 1913. 

1 Zool. Soc. Bull. New York, vol. 23, pp. 65-92, 32 illus., 1 map. 1920. 

2 Reise in das Gebiet des Weissen Nil und seiner westlichen Zufliisse in den 
Jahren 1862-1864, p. 301. 1869. 

8 Africa from South to North through Marotseland, vol. 2, p. 221. 1904. 
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is of some historical interest I translate the passage from von Heuglin’s 
narrative: “Of Rhinoceroses there may occur in the region of the 
White River [Nile] two species: The one is the ordinary black Rhino- 
ceros africanus, the other probably the lighter colored Rhinoceros simus. 
We have received horns of three and one-half feet in length, which 
really can belong only to the latter species. As regards the color of 
the Rhinoceros, one may be deceived about it not rarely, even at a 
short distance, since the animals, like the Elephant, during the hot, 
dry season love to cover themselves with mud that, once dry, adheres 
uniformly and gives to these pachyderms a light gray color.” Von 
Heuglin thus also observed one of the most important points of dis- 
tinction in the life history of the two African rhinoceroses—that is, 
frequent and daily wallowing is an absolute necessity to the white 
rhinoceros, though the black rhinoceros occasionally also indulges in it. 

An historical point of great interest about the former distribution 
of the square-lipped rhinoceros is mentioned by Peringuey, who for 
many years has studied African rock engravings or petroglyphs such as 
are found in Northwest Africa, and South Africa, especially in Trans- 
vaal, Cape Colony, Kalahari and other parts, as well as in the Congo. 
His two well illustrated notes on South African art of unknown men of 
the Stone Age show the undoubted skill of these people in permanently 
recording mammal life with such crude tools as splintered or sharpened 
stones with which they cut grooves five to twelve millimeters deep and 
partly polished. These graffiti are much deeper and coarser than those 
of the South European Paleolithic art in Spain and France, of which 
Osborn" reproduces fine examples. 

Peringuey’s researches and ability to interpret similar works of art 
made it possible for him to determine a rock drawing found in Algeria 
as that of a square-lipped rhinoceros. Pomel, who was not acquainted 
with any beast resembling the outlines of the petroglyph, considered 
it a warthog (Phacocharus). It is important to state that on the same 
rock was a practically life size figure of the bull of a Quaternary buffalo 
now extinct,!? with horns so gigantic that the distance between the tips 


“Trans. South African Philos. Soc., vol. 16, pp. 401-412, pls. XII- 
XIV. 1906. IJbid., vol. 18, pp. 401-419, pls. VII-XV. 1909. 

1 de Calonne-Beaufaict. Rev. Ethnogr. et Sociol., V, pp. 109-117, 8 figs. 
1914, 

16 Men of the Old Stone Age. New York. 3d ed., pp. 305-446, 514. 1921. 

17 Pomel, A. Carte Géol. Algérie, Paléontologie (Bubalus antiquus), pl. X. 
1893. 


a 
i 


160 JOURNAL OF MAMMALOGY 


was seven feet, nine and three-quarters inches. Flamand,'* then 
geologist of the Algerian Survey and describer of a large series of such 
petroglyphs, photographed this graffiti at Ksar el Ahmar, southwest 
Algeria. Pomel’s'® thorough studies of a complete skeleton resulted 
in his monograph on that very buffalo (Bubalus antiquus). Con- 
sidering the difficulties of cutting the deep outlines with a stone 
not much harder than the surface engraved, Pomel was astonished 
at the great accuracy of the general proportions of the animals delin- 
eated, in which such details as eyes and ears had received considerable 
attention. The pictures in question belong to a series of “old,” strongly 
patinated drawings which figured forms apparently extinct previous 
to the subsequent set of “new” drawings which recorded in the same 


Fic. 2. Petroglyph representing Ceratoiherium simum mauritanicum originally 
photographed at Ksar el Ahmar, southwest Algeria, by Flamand (after Pomel). 


localities more recent forms of animal life. In this case the rhinoceros 
(fig. 2, copied from Pomel’s plate) assumes a curious position of the 
hindfeet, that probably is accourtted for by the fact that the artist 
fitted the sketch of his rhinoceros into a limited space between the tip 
of the horn and the shoulder of the more carefully drawn buffalo. 
Yet the two horns, the long head, the high nuchal hump are characteris- 
tic points and leave little doubt that the artist, whose fine execution 
of other drawings denotes a very keen observer, recorded a rhinoceros 
living then in these regions contemporaneously with the buffalo (Buba- 
lus antiquus) and the ostrich. It is also certain that the picture really 


18 L’Anthropologie, vol. 3, pp. 145-156, figs. 1 and 2. 1892. 
19 Loc. cit., pp. 1-94, pls. I-X. 1893. 
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is that of the Quaternary Algerian form of rhinoceros which Pomel? 
two years later described as Rhinoceros (Atelodus) mauritanicus and 
Rhinoceros (Atelodus) subinermis. According to Pomel’s own con- 
clusions" the difference between these two forms consists merely in 
the slighter development of the horns in R. (A.) subinermis. Horn 
characters in this type of rhinoceros have proved to be of no systematic 
value and the drawings of his specimens show no other specific differ- 
ence. This latter form would therefore be a synonym of his mauri- 
tanicus. So far as can be judged from a general comparison of the 
carefully drawn hypsodont molars and numerous bones, they agree 
closely with those of Ceratotherium simum cottoni of which ample 
material is at hand. Pomel’s contrary opinion in this respect is surely 
due to his having no adequate material of C. simum for comparison 
at his disposal. Boule” feels inclined to ascribe the fossil remains of 
Rhinoceros found at Lake Karar, southwest of Oran, to Rhinoceros 
simus. He also attributes Pomel’s Rhinoceros mauritanicus from the 
beds at Palikao and Ternifine and a number of other localities in Algeria 
to the same species. As no comparison is possible at the present time 
it might be appropriate to indicate the close relationship of these 
Quaternary rhinoceroses with living square-lipped forms by placing 
them in the genus Ceratotherium, retaining, however, Pomel’s specific 
for the subspecific name. The designation of these Quaternary north- 
west African rhinoceroses would therefore be Ceratotherium simum 
mauritanicum (Pomel) (fig. 1). 

It is through Peringuey’s insight that we have a fairly good case 
showing that the present genus Ceratotherium was living in Quaternary 
times contemporary with men. Peringuey believes that men having 
similar traditions have fashioned comparable records of the animal 
life of South Africa, including the white rhinoceros.“ He states ™* 
that the discovery in Nyasaland of rock paintings of apparently Bush- 
man technique would seem to indicate that the gap between South 
and North African petroglyphs might thereby be spanned. Another 
point of particular interest is that according to Osborn*® we are driven 


2°Carte Géol. Algérie, Paléontologie (Rhinocéros quaternaires), pp. 1-49, 
12 pls. 1895. 

21 Loc. cit., p. 47. 

22 L’Anthropologie, vol. 11, p. 8. 1900. 

% Loc. cit., pl. XV, fig. 2. 1909. 

24 Report South African Mus., p. 7. (1922) 1923. 

% Loc. cit., p. 516. 
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to the conclusion that Paleolithic industry came to France and Eng- 
land not from the east but from the south, or Africa. But the rhinoc- 
eros hunted and figured by Paleolithic man in Europe as far south 
as the Pyrenees was the woolly rhinoceros* (Coelodonta antiquitatis), 
related to the living white square-lipped rhinoceros, but which branched 
off from it at an earlier date. It, too, was a dweller of the plains, and, 
Osborn states,2? made its first appearance in western Europe after 
wandering along the southern borders of the Scandinavian ice-sheet 
from the tundras of northern Russia and Siberia. 

About the woolly rhinoceros much has been added to our knowledge 
by the recent researches upon the well preserved portions of a carcass 
found in a pit of mineral wax at Starunia (Galicia, Poland).2* The 
strong ossification of the internasal septum, connecting nasals, pre- 
maxille2 and maxilla, the much extended and broadened naso-frontal 
boss and its abrupt downward slope furnish indications of a relative 
reduction of the flappiness of the fleshy part of the snout and of course 
of the mobility of the lips, such as is observed in the square-lipped 
living form, in which the naso-frontal boss is the sole support of the 
horns, there being no internasal septum to connect it with the pre- 
maxille. Although the woolly rhinoceros had about the same kind 
of small mouth and square lips®® the edge of its lips were studded with 
short hairs*? and probably had more the general characteristics of a 
muskox (Ovibos) than the smoothness and extensibility of those of 
C. simum. 

From the much broadened base of the horn the snout narrowed 
towards the firmly set mouth. There is little doubt that the broad 
and extended front horn also functioned as a fender as in the living 
square-lipped rhinoceros. But apparently not to make a road for the 
bulky body, but rather to push aside obstacles preventing access to 
its favored food. The increasing density of the vegetation towards 
the ground in a cold climate and perhaps an occasional covering of 
snow would offer a satisfactory explanation for the presence of so wide 
a base of the horn and the strongly reinforced anterior bony portion 


*6 Loc. cit., p. 319, fig. 157, and p. 324, fig. 161. 

27 Loc. cit., p. 106. 

*8 Wykopaliska Staruiiskie (Fossils of Starunia). Muzeum Imienia Dziedus- 
zyckich Lemberg, XV, Krakow, pp. 1-7 (Lomnicki), pp. 181-339 (Niezabitowski), 
Atlas, pls. XXVI1-LVI and frontispiece. 1914. 

*® Hoyer. Zeitschr. Morphol. Anthropol., Stuttgart, XIX, pp. 419-492, 
pls. IX-XI, 6 text-figs. 1915. 

*° Hoyer. IJbid., XVIII, pp. 207-226, pl. XV. 1914. 
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Recorp Butt Wutre Rutnoceros FROM THE UELE District, Betaian Conco 


The front horn measures forty-two inches, the rear one twenty-two and one-half inches. 
From snout to tip of tail the animal measured fifteen feet five inches. The standing height 
at the shoulder was five feet eight inches. It has been mounted by James L. Clark and 
is on exhibition in the American Museum of Natural History. 

(Lang: Square-lipped Rhinoceros.) 
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of the skull. The shape of the upper portion of the horns in this 
species, as in C. simum, is of slight importance considering the variety 
shown by records of other finds and also according to the previously 
mentioned drawings left by Paleolithic man in the caverns of France. 
The base of the front horn however has proved to furnish good specific 
characters. In Diceros bicornis it is rounded; in C. simum it is rather 
square; in Coelodonta antiquitatis it appears roughly elliptical and also 
relatively larger than in C. simum. Niezabitowski* gives the measure- 
ments of the actual base of the front horn of the Starunia specimen as 
longitudinally 240 mm. and transversely 160 mm. 

It is of great interest to correlate the bony structure of these rhinoc- 
eroses with their external morphological features and also with their 
feeding habits. In C. simum the heavy, fleshy upper lip forced against 
the horny edge of the lower lip facilitates the cropping of grass, which 
is its only food. The more firmly built hairy mouth of its northern 
relative C. antiquitatis could make its living on the heavy carpet of 
the tundras. But such highly specialized forms are bound to peculiar 
conditions. The square-lipped rhinoceros can not live in a country 
which lacks suitable wallowing places and also is undoubtedly sub- 
ject to other influences restricting its range. In a very different class 
is the African elephant (Loxodonta africana), whose ideal home lies 
in the wooded and well watered Savannahs. Yet being chiefly a 
browser it has been able to thrive in the moist Rain Forests and in 
fairly arid districts too. It can even brave the cold temperature of 
the snow fields of African mountains, where Dr. W. L. Abbott, who has 
evinced so keen an interest in tropical fauna, in 1890 observed its 
tracks on Mount Kilimanjaro at an altitude of 15,000 feet. From the 
same mountain Sir Harry Johnston™ records two females and a young 
elephant at an altitude of 13,000 feet. The elephant would be able 
to hold its own for many centuries were it not for the gain its destruc- 
tion furnishes to the ivory trade and in taxes to the governments, but 
the square-lipped rhinoceros does not seem to be able to hold its own 
and is in need of organized protection. 


American Museum of Natural History, New York. 


%1 Bull. Ac. Sci. Cracovie, (Série B) Sci. Nat., p. 243. 1911. 
® Proc. Zool. Soc. London, p. 217. 1885. 
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THE PRESENT STATUS OF THE AUSTRALIAN MAMMAL 
FAUNA 


By Cuas. M. Hoy 


The oscillations of equilibrium among the native mammals of Aus- 
tralia are attributable to many causes and, in my estimation, man, 
directly, has had little to do with them. However, the whole blame 
can be laid at man’s door, indirectly, through the introduction of 
various animal pests. It has been these pests and man’s efforts to 
get rid of them which have caused the great falling off, in numbers, of 
the native mammal fauna. The agents at work on the extermination, 
taken in the order of their importance, are as follows: rabbits, foxes, 
domestic cats, the clearing of the scrub and bush lands and the heavy 
stocking of the same, bush and grass fires, and the direct efforts of man 
through shooting and snaring. 

Rabbits, wherever they occur, are, by far, the worst of the agents 
working toward the extermination of the native fauna. This is be- 
cause they work directly through competition, and as they increase 
man not only lays poison but also introduces carnivores, such as the 
fox and the domestic cat, in his efforts to eradicate the pest. These 
measures, although they reduce the numbers of the rabbit somewhat, 
are rather hopeless, and they really do more harm to the native life 
than they do to the rabbits. Poison is laid out by the cart load and 
accounts for a great number of the rabbits but it also accounts for a 
great number of the grass-eating marsupials. The former are so 
exceedingly prolific that the poison does not have any lasting effect 
on their numbers, while the latter are all slowly dwindling in the areas 
where rabbit poison is laid. 

Foxes have been, and in many places are still being, introduced in 
the effort to reduce the rabbits. I have noticed, however, that wherever 
they have been introduced they prefer the native fauna to the rabbits. 
A good illustration of this can be seen in the case of Eyres Peninsula, 
South Australia. Here the rabbits increased so rapidly and so eagerly 
devoured the grass that the sheepmen had to reduce greatly the number 
of sheep on their runs because of the lack of pasturage. Foxes were 
introduced, but for three years there was no apparent decrease in the 
numbers of rabbits. In the same timethesmall native ground mammals 
were practically exterminated. I was told, by a professional kangaroo 
hunter, that at the time of the introduction of the fox he was always 
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sure of at least six dozen wallabies (Macropus eugenii) per week, but 
during the season I was there, the fourth after the introduction of the 
fox, he had not even seen one. I also heard from other, and very 
reliable sources, of the former great abundance of this wallaby as well as 
other small marsupials. I spent about two months on the peninsula 
and the only marsupial I was able to secure, or see, was the gray 
kangaroo (Macropus giganteus melanops). 

The domestic cat has also been released in the bush in great numbers 
and in some districts it is a penal offence to kill one. After several 
generations in the wild, they attain a very large size and seem to have 
a tendency to go back to the stripes of their ancestors. I have found 
very little evidence to show that they prey to any great extent on the 
rabbits, and though they seem to prey mostly on the birds, yet they 
also do considerable damage among the smaller marsupials and native 
rodents. I have seen an ordinary-sized house tabby kill a full grown 
phalanger (of the genus Pseudochirus) every bit as big as it was, and 
am told that domestic cats frequently kill and drag home adult native 
cats (Dasyurus viverrinus, D. geoffroyi, and D. hallucatus). It is thus 
easy to see what damage the larger wild variety is capable of doing. 
One cat I shot had, in its stomach, seven complete birds (Ptilotis 
novehollandie) and one small marsupial, which I was not able to iden- 
tify. The stomach of another contained fragments of at least two 
individuals of the large native rodent Uromys macropus. 

The clearing of the scrub and forest lands also exacts heavy tolls 
from among the ranks of the marsupials, especially those inhabiting 
the scrub country, for these are less able to stand the changed condi- 
tions than are those which inhabit the open forests. After the country 
is cleared and the felled growth dry, it is set on fire and as a result 
many mammals are destroyed. Great fires also annually rage over the 
cleared country for, at the end of the dry season, the grass is often 
purposely set alight so as to insure a good crop of new grass when the 
rains arrive. These fires often get out of control and sweep over large 
areas, forming a menace not only to animal life but to human life as 
well. 

Man, directly, by shooting and snaring, annually kills off great num- 
bers of marsupials. I met one kangaroo hunter who had over two 
thousand kangaroo skins piled on his wagon, the result of a three- 
months’ shooting trip. All the skins were of one species, Macropus 
agilis. I have also met numerous phalanger snarers who claimed 
to have averaged around ten dozen skins per week. In spite of this 
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great slaughter, it is my opinion that, if the marsupials had only man 
to contend with, they would be fairly safe from extermination. There 
are still tremendous areas of virgin country in Australia, and I have 
found that wherever the introduced pests are not present, but where 
shooting and trapping goes on every year, the mammals are still fairly 
numerous. Then, too, they are, contrary to general opinion, very 
rapid breeders and respond very quickly to protection in the shape of 
a closed season. The Tasmanian government has adopted the policy 
of three years’ open season followed by three years’ closed season and 
it seems to be working to the good of the fur and hide bearers. Of 
course there is one advantage there in that the fox has not, as yet, 
been introduced into Tasmania. As an illustration of the rapid breed- 
ing of marsupials, the experience of Mr. Chas. Baldwin, of Durham 
Court, Manilla, New South Wales, is illuminating. In eighteen months 
Mr. Baldwin, from five adults, bred seventy young of the bridled wal- 
laby (Onychogale frenata). 

It seems to be generally held that most of the Australian native 
mammals are close to extinction, but in three years’ work in which 
time I collected in every state, with the exception of Victoria, I found 
that this was far from true. There has never been any systematic 
work done among the mammals of Australia, especially as to their 
distribution, and I found that many of the reports as to the scarcity 
of certain mammals were based on trips to only one locality. It is 
true that some of the mammals with very limited distribution are 
becoming very scarce, but most of the Australian mammals are rather 
widespread and although they may be completely exterminated in one 
locality they are often exceedingly plentiful in another. However, 
I do not mean to convey the idea that there is no danger of ultimate 
extinction for there is great danger if conditions keep the same as they 
are now. The number of the marsupials, taking Australia as a whole, 
has greatly diminished and their ranks are yearly dwindling. For- 
tunately the Australian government is waking up to the fact and, by 
means of closed seasons and the establishment of sanctuaries, is doing 
its best to preserve the native fauna. If they persevere in the work 
that has been started, it is my conviction that the majority, at least, 
of the marsupials can be indefinitely preserved. 


U. 8S. National Museum, Washington, D. C. 
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THE NEST AND YOUNG OF THE STAR-NOSED MOLE 
(CONDYLURA CRISTATA) 


By SuTHERLAND Eric Simpson 
{Plates 17-20] 


On May 23, 1918, while removing a manure pile accumulated during 
the winter months, the writer found a nest of young star-nosed moles. 
The pile was sheltered from the north winds by a hen-house, situated 
on a sloping hillside overlooking a marshy pasture-land. In the spring 
and fall this marsh is flooded by heavy rains, but it is almost dry during 
the summer. A short distance below is a small deep pond. This is 
at an elevation of 800 feet, and is just north of the city of Ithaca. 

The nest was in the center of the heap, which was three feet in depth 
ind four in diameter. As the manure pile consisted principally of 
straw, the moles used the material at hand to form a loosely woven 
sphere, about eight inches in diameter. 

The five young moles in the nest made no attempt to escape when 
first disturbed by a collie. All were uninjured except one which had 
its back torn by a pitch-fork. They were very quiet and did not offer 
to bite when handled. They were preserved the next day by Dr. 
A. H. Wright (Nos. 8519-8523, Cornell University Museum). 

Description of the Young. Formeasurements see the table on page 168. 
In alcohol, the skin has a soft bluish-gray color. The body is covered 
with a fine pubescence, the hair being absent on the soles of the feet 
and hands and on the fleshy parts and rays of the snout. It is very 
short on the belly but well developed on the rest of the body. The 
vibrissz are distinct and 3-6 mm. long (Plate 19). All four feet are 
well developed and have distinct blunt claws; the former are whitish 
in color. The external ear shows only as an irregular indentation or 
wrinkling with no visible opening. It is situated at the base of the 
shoulder. The eye, like the ear, is represented on the surface by a 
straight short line, the surrounding area of skin being whitish in color 
in contrast to the bluish-gray of the back. 

Later, among the material in the University Museum, a family of 
four young moles was found, of approximately the same size and yet 
younger than the previous group, as will appear in the discussion of 
the X-ray plates. They were collected on May 11, 1917, but bear 
no other data. In addition, a third family of five young embryos was 
kindly loaned to me by Dr. D. L. Gamble. These were collected by 
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Dr. A. A. Allen in Renwick Swamp, Ithaca, on April 4, 1910. No 
other data were recorded, although the female was preserved (No. 5726, 
C. U. Museum). 

In two of these embryos, from which the amniotic sacs were removed, 
the eyes are distinct on the surface, as round black spots, smaller than 
the head of a pin (Plate 20). The divisions of the brain are very 
distinct on macroscopic examination, since little bone formation has 
taken place. The limbs are well formed, and the digits are distinct 
and blunt at the ends with no indications of nails. The snout is rel- 
atively long, with the tactile rays prominent. These rays can be 
lifted from the underlying ectoderm without injury to the latter struc- 
ture, since they are not connected with it in any way except for a thin 
delicate membrane that stretches along the dorsum of the snout 
covering, in one specimen, only the two central rays, and, in the second, 
the first three or four on each side of the median line. In earlier fetal 
life it is highly probable that all the rays are covered by this membrane. 
Beneath the rays is a shallow indentation from which, according to 
Ayers (1884), they took origin by the meeting of the furrows beneath 
the individual processes. But, instead of developing at or shortly 
after birth, as stated by him, the rays are well formed in early fetal 
life, and are distinct from the underlying tissue, which is contrary to 
Ayers’ description of the fetus at birth. Seemingly he did not examine 
any specimens of an earlier stage, and drew his conclusions from an 
examination of the young at birth. 


TABLE OF MEASUREMENTS 


cm, em. em, em. em. 
| | 7 
A.1 8.8 2.8 10 | 1.5 1.8 
2 | 9.2 3.0 1.0.) | 1.5 1.9 
3 | 8.4 2.7 0.9 1.5 1.9 
4 9.0 2.8 0.9 1.5 1.9 
5 | 9.3 2.9 1.0 1.6 2.0 
B.1 9.4 | 2.9 1.0 1.5 1.8 
2 9.0 | 2.9 | 0.9 1.5 2.0 
3 | 938 | 27 | 10 1.5 1.8 
4 | os | 28 1.0 1.5 1.8 
| | 
C. (embryo) | 0.15 | | 
| | | 
D. (adult in | | 
Plate 18) 16.8 | 7.7 1.2 | 2.0 2.3 
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On examination of the X-ray plates of the three series described 
above, for which the writer is indebted to Mr. W. K. Van Alstyne of 
the Department of Anatomy, we find that only slight ossification has 
taken place in the embryo (Series C). The bones of the extremities, 
but not of the feet, are well formed, as are the shoulder and pelvic 
girdles (Plate 20). There is no sign of ossification of the bones of the 
head or vertebral column. In the family of four young moles (Series B) 
ossification is at an advanced stage. The shafts of the arm and leg 
bones and of the tail vertebre are ossified while the epiphyses are still 
cartilaginous. The cervical, thoracic, lumbar, and sacral vertebrae 
are nearly completely ossified. The ventral curvature of the cervical 
vertebre is as pronounced here as in later stages (Plate 20). The 
skull is fairly well formed except for the bones of the snout and lower 
jaw. There are no teeth. But in the young of Series A, the upper 
and lower jaws are well formed, with indications of teeth. So this 
series, although of about the same size, is in reality distinctly older. 
In the adult (Series D), the characteristic shape of the skull, with the 
long frontal, maxillary, and vomer bones is clearly shown in both 
plates. 

Apparently only four nests of Condylura with the young have been 
described in the literature. Two of these are mentioned by Jackson 
(1915). The first, found by M. M. Green on May 22, 1888, George- 
town, D. C., was under a log on the flats of the Potomac River; while 
the second, found in Nova Scotia by W. L. Bishop on May 22, 1890, 
was located in the center of a small dry mound of black sedimentary 
earth where the roots of a fallen tree had rotted away. It was above 
the level of the floods and consisted of dry grass. The third record is 
by Audubon and Bachman (1846-54), who found a nest of withered 
grass, quite spacious and in a large excavation under a stump. In 
it were three young, with minute radiations on the snout. Merriam 
(1884) records a nest that he found two feet below the surface, under 
a stump, composed of grass, with a passage leading from it. He does 
not mention finding any inmates. Lastly, Dr. A. H. Wright and Mr. 
F. Harper report an instance of a family of star-nosed moles in a hollow 
bay tree in Okefinokee Swamp, southern Georgia, at a short distance 
above the earth, where the sawyers normally cut. 

From the above data we may draw the conclusion that the period 
of birth is about the first of May, or approximately the same as recorded 
for other species of moles. All the above records, with one possible 
exception, tend to show that the star-nosed mole builds its nest near 
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the surface of the ground, above the high-water mark, and not in deep 
subterranean holes. 
As a general rule, most moles, shrews and other fossorial animals 
. have long tapering snouts, especially adapted for penetrating the 
nia] hard earth. In contrast, the whorl-like snout of Condylura would 
seem to be a hindrance. The fact that the nests are found in soft 
earth, manure piles, under stumps, or in rotten trees indicates that it 
is not such a burrower as its relatives. In fact many naturalists have 
recorded them in shallow burrows in the soft marshy ground along 
stream borders, or observed them swimming in the streams. In Ren- 
wick Swamp, Ithaca, many of the passageways led into the water, 
an inch or more below the surface of the stream. In these cases the 
rays would be of no hindrance to the animal, but a help, as Rhoads 
(1903) notes, “probably (enabling) it to discover food,” or guiding it 
in its movements over the surface of the earth or in the water. From 
these considerations it would appear that the star-nosed mole is on the 
border-line between our other species of moles and epigean forms. 
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EXPLANATION OF PLATES 


17 


Fic. 1. The nest of the Star-nosed Mole, found in a manure pile on May 23, 
1918. Placed in a box for preservation. Reduced. 

Fic. 2. A mole hill, freshly formed. On a flat meadow in Renwick Swamp, 
Ithaca, N. Y. Photo by F. Harper and author, April 14, 1922. 


PLATE 18 


Fig. 1. Young of Star-nosed Mole, Series A. Captured on May 23, 1918. 
Ventral aspect. XX 4. Adult (Series D) is placed in the photograph for com- 
parison. Alcoholic specimens. 

Fig. 2. Young of Star-nosed Mole, Series B. Found on May 11, 1917. Dorsal 
aspect. X }. 

Fic. 3. Young of Star-nosed Mole, Series B. Lateral aspect. X }. 


PLATE 19 


Fira. 1. Young of Star-nosed Mole, Series A, No.1. Dorsal aspect. Nat. size- 

Fig. 2. Young of Star-nosed Mole, Series A, No.1. Ventral aspect. Nat size. 

Fig. 3. Young of Star-nosed Mole, Series A, No.1. Lateralaspect. Nat. size. 

Note the prominent vibrisse and tail hairs, also the positions of the eye above 
the corner of the mouth, and the ear at the base of the shoulder. 


PLaTE 20 


Fic. 1. Embryo (Series C). Lateral and ventral aspects. X 3. Note the 
distinct nasal rays, and the prominent eyes. 

Fig. 2. X-ray of No. 1 of each series (A-D). Dorso-ventral aspect. X }. 
Photo by Mr. W. K. Van Alstyne. 

Fig. 3. X-ray of No. 1 of each series (A-D). Lateral aspect. X }. Photo 
by Mr. W. K. Van Alstyne. 
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COLOR VARIATIONS IN WILD ANIMALS! 
By Sarau V. H. Jones 


Some interesting color variations in wild animals and in a few do- 
mesticated varieties, as the goat, reindeer, llama and others, are pre- 
sented in Mr. Henry Poland’s book “Fur-Bearing Animals in Nature 
and Commerce.’* These are described in connection with the dis- 
cussion of the commercial values of the skins of some 310 mammals, 
from monotremes to apes. The unusual colors, which are mentioned 
for many of these animals, are easily placed for the most part in the 
familiar categories of color variations in domesticated animals; some 
of them, however, owing to their unusual nature or to insufficient 
description, are difficult to classify. This is, however, not surprising 
since these variations are rather incidental to the main purpose of the 
book. The author makes no statement regarding the sources of his 
data, but one gleans from the text that he has probably examined 
shipments of skins and has obtained information from fur-dealers; 
in addition he frequently quotes from various writers, as Elliot on the 
fur seal, and from journals, such as the Field and others. 

Color phases of several breeds of domestic animals, as sheep, goats 
and dogs are also included. These help to emphasize the point brought 
out above, namely that the colors of the wild animals fall into the cata- 
gories provided by the various colors of domestic animals. 

Although the book is not written from a scientific standpoint and the 
color descriptions are not always clear, it is nevertheless a source of 
data which should be of interest and value to biologists, especially to 
mammalogists and geneticists. It has for this reason seemed worth 
while to make a tabulation of the recorded color variations for the dif- 
ferent species, and this is presented herewith. 

The scientific names have been brought up to date, in so far as this 
was possible. The writer is much indebted to Dr. W. H. Osgood of 
the Field Museum for kindly helping her in this matter. It should 
be borne in mind, however, that this was somewhat difficult since it 
was not always possible to know the exact species to which reference 
is made. 


1 Papers from the Department of Genetics, Agricultural Experiment Station, 
University of Wisconsin, No. 33. Published with the approval of the director 
of the Station. 

? Published in 1892 by Gurney and Jackson, London; lvi + 392 pp. 
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Two points seem of particular interest. One of these relates to the 
old contention that domestication has been an important factor in 
producing mutations. The great variety and wide distribution of 
variations parallel with those in the domesticated forms emphasizes 
the frequency with which these mutations occur under natural condi- 
tions and takes much force from the argument that domestication is a 
factor in producing them. 

The second point is the one mentioned incidentally in the preceding 
paragraph, namely, that most of the color mutations occurring in wild 
forms are correlative with those found in domestic animals. A glance 
at the divisions of the following pages shows, for example, the presence 
of black and its allelomorph brown, of the dilute condition of black, 
drab or blue, and of the lack of the extension of black, as shown by the 
appearance of individuals described as fawn. Yellow, red and orange 
may also represent the restriction of black. The tabby condition, 
commonly occurring in the domestic cat, appears occasionally in some 
of the wild Felide. Grizzling and brindling are likewise present. 
White spotting appears to be of rather frequent occurrence. It appar- 
ently occurs in varying degrees, sometimes extending over the entire 
body, which condition also frequently obtains in domestic animals, as 
in the bull terrier breed of dog. Such white animals, recorded in the 
book under discussion, are sometimes spoken of as albinos. These are 
not, however, genetically speaking albinos. On account of this confusion 
the category “White” includes all individuals designated as white or al- 
binos. When the animal is described simply as “white” the name 
only is inserted; when it is called an albino, but obviously belongs in 
the class of extreme white spotting, “albino” is used; finally if an 
animal is specifically stated to have pink eyes, indicating that it is 
probably a true albino, it is so described.* The geneticist, however, 
differentiates between an animal with a white coat and pigmented eyes 
and one with a white coat and pink eyes. The former may represent 
either extreme dominant, or recessive white spotting, as in fowls, 
while the latter refers to either the loss of the factor for pigmentation, 
producing the “true albino,” or to a pink-eyed white animal of a dif- 
ferent genetic composition from the albino, as the pink-eyed white 
guinea pig.‘ 

It has been pointed out that, in general, most of the mutating colors 
are apparently similar in both wild and domestic animals. This being 


3 Any white or partially white variant is commonly called an albino. 
4 lbsen, American Naturalist, vol. 53, 1919, pp. 120-130. 
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the case, many of these mutations are presumably recessive in the wild 
forms as they are known to be in domestic animals. The fact that 
ae they are recessive makes it possible for them to be carried in a hetero- 
_ zyous condition and hence to recur periodically. This seems more 
likely than that each recurrence is due to a separate mutation. 


GRAY 


Yak (Poéphagus grunniens); China goat (Capra hireus); Crimean lamb (Ovis 
naa aries), slate; ring-tailed opossum (Pseudochirus cooki), dark gray; Angora goat 
(Capra hircus), light fawn or gray. 
BLACK 


Black lemur (Lemur macaco), probably a variety of another species; Bengal 
tiger (Felis tigris), black or dark brown: jaguar (Felis onca); East Indian leopard 
(Felis pardus); Eskimo dog (Canis familiaris); dingo (Canis dingo); common 
wolf (Canis lupus) ;5 American wolf (Canis occidentalis); Siberian dog (Canis 
familiaris), a chief color; Tibet wolf (Canis lan iger), climatic variety of C. lupus; 
gray fox (Urocyon cinereoargenteus); American marten (Martes americana 
almost black; fisher marten (Martes pennanti), almost black; Russian sable 
(Martes zibellina); mink (Mustela vison), nearly black; wolverine (Gulo luscus), 
almost black; skunk (Mephitis mephitis), jet black to almost pure white; Chilis 
skunk (Conepatus chinga); sea otter (Enhydra lutra); raccoon (Procyon Loto 


r); 
common squirrel (Sciurus vulgaris); American gray squirrel (Sciurus carolinensis 
Quebee marmot (Marmota monaz) ; beaver (Castor canadensis): hamster (Cricetus 
cricetus); water vole (Arvicola amphibius) ; musquash (Fiber zibethicus); common 
hare (Lepus europeus); rabbit (Oryctolagus cuniculus): yak (Poéphagus grun- 
niens), black is one of the usual colors; Angora goat (Capra hircus); Thibet goat 
(Capra hircus); China goat (Capra hircus); Astracan lamb (Ovis ar ies); Crimean 
lamb (Ovis aries); Russian sheep (Ovis aries); fallow deer (Dama dama), verges 
on black; llama (Lama glama); Tasmanian opossum (T'richosurus vulpecula), 
black or dark brown; Victoria opossum (Trichosurus vulpecula); Melbourne 
opossum (T'richosurus t ulpecula), rare; Adelaide opossum (Trichosurus vulpecula 

ring-tailed opossum (Pseudochirus cooki); great flying phalanger (Petaurus 


australis), in black varieties belly is white; great gray kangaroo (Macropus 
giganteus); lion (Felis leo), black manes; chinchillone (Lagotis cuvieri ; sheep 
(Ovis aries); Iceland sheep (Ovis aries). 


DRAB AND BLUE 


Canada lynx (Lynx canadensis), drab-blue; bay lynx (Lynz rufus), light blue; 
American wolf (Canis occidentalis), blue; taum marten (Martes martes), drab; 
American marten (Martes americana), slate; mink (Mustela vison), drab: skunk 
(Mephitis mephitis), drab or brown; otter (Lutra canad nsis), slate; black bear 
(Ursus americanus), blue; common squirrel (Scturus vulgaris), drab; Quebec 
marmot (Marmota monaz), drab; chinchilla (Chinchilla brevicaudata , drab rare; 


* Gray wolves are stated to produce both gray and black whelps in the same 
litter. 


ole 

— 


JONES—COLOR VARIATIONS IN ANIMALS 175 


rabbit (Oryctolagus cuniculus‘, blue; Mongolian goat (Capra hircus), drab; Mel- 
bourne opossum (Trichosurus vulpecula), dark drab; ring-tailed opossum (Pseu- 
dochirus cooki), steel; caracal (Felis caracal), yellowish drab; blue kangaroo 
(Macropus erubescens), light and dark blue and dark brown blue; Iceland sheep 
(Ovis aries), blue. 


BROWN 


Bengal tiger (Felis tigris), black or dark brown; European lynx (Lynz lynx); 
light brown; dusty ichneumon (Mungos pulverulentus), dark brown, probably 
variety of Mungos ichneumon; Eskimo dog (Canis familiaris), dark brown; dingo 
(Canis dingo), red brown with black hairs; blue fox (Vulpes lagopus), light buff 
and brown, dark purple brown; kit fox (Vulpes velox), light brown or fawn; 
fisher marten (Martes pennanti), light brown or fawn; Russian sable (Martes 
zibellina), light brown; wolverine (Gulo luscus), dark brown; skunk (Mephitis 
mephitis), drab or brown; sea otter (Enhydra lutra), light and dark brown, much 
variation in general brown coloring; raccoon (Procyon lotor), dark brown; coypu 
rat (Myocaslor coypus), light brown, some are very dark on back; Thibet goat 
(Capra hircus), one of the chief colors; Mongolian goat (Capra hircus), light and 
dark brown, one of the chief colors; Shiraz goat (Capra hircus); Persian lamb 
(Ovis aries), occasionally find a gray or brown skin; Russian sheep (Ovis aries); 
llama (Lama glama), one of the usual colors; Melbourne opossum (Trichosurus 
vulpecula), dark brown; Adelaide opossum (Trichosurus vulpecula) ; rock opossum 
(Trichosurus cannus), dark brown; common wolf (Canis lupus), many pale 
brownish red; lion (Felis leo), brown manes; Iceland sheep (Ovis aries), dark 
brown; beaver (Castor canadensis), variation in shades of brown. 


FAWN 


Canada lynx (Lynx canadensis), fawn or yellow; American wolf (Canis occi- 
dentalis); Siberian dog (Canis familiaris), a chief color; American red fox 
(Vulpes fulva), light fawn; kit fox (Vulpes velox), light brown or fawn; baum 


(Martes martes), fawn or yellow; fisher marten (Martes pennanii), light 


marten 
brown or fawn; raccoon (Procyon lotor), light fawn; mole (Talpa europwa); Rus- 
sian marmot (Marmota bobak), fawn or dun; beaver (Castor canadensis); mus- 
quash (Fiber zibethicus); common hare (Lepus europewus), rare in fawn; rabbit 
(Oryctolagus cuniculus); China goat (Capra hircus); Angora goat (Capra hircus), 
light fawn or gray; American opossum (Didelphis virginianus), rare in fawn; 
hamster (Criceltus cricetus), white or light fawn. 


YELLOW, RED AND ORANGE 


Canada lynx (Lynx canadensis), fawn or yellow; bay lynx (Lynx rufus), red 
and paler; caracal (Felis caracal), yellow; common wolf (Canis lupus), almost 
red; baum marten (artes martes),f awn or yellow; American marten (Martes 
americana), light yellow; cinnamon bear (Ursus americanus), light yellow: 


Sydney opossum (T'richosurus vulpecula), red; ring-tailed opossum (Pseudochirus 
yellow; lion (Felis leo), yellow manes. 
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Caracal (Felis caracal), silvery hairs; American red fox (Vulpes fulva), silvery 
red; American marten (Martes americana), sprinkled; blue fox (Vulpes lagopus), 
pale blue with silvering; Russian sable (Martes ztbellina); skunk (Mephitis 
mephitis); otter (Lutra canadensis): black bear (Ursus americanus); beaver 
(Castor canadensis) ; musquash (Fiber zibethicus) ; rabbit (Oryctolagus cuniculus), 
silver gray; mink (Mustela vison). 


TWO-COLOR MARKINGS 


African leopard (Felis pardus), tabby; Canada lynx (Lynz canadensis), tabby; 
sheep (Ovis aries), parti-colored sometimes found: European cat (Felis catus), 
many marked with spots and stripes, most are plain; Iceland sheep (Ovis aries), 
black spotted, dark brown spotted and brown with black bellies. 


WHITE SPOTTING 


Eskimo dog (Canis familiaris); American wolf (Canis occidentalis); blue fox 
(Vulpes lagopus), paws sometimes white: mink (Mustela vison); sea otter (En- 
hydra lutra); raccoon (Procyon lotor); black bear (Ursus americanus), white 
spotting and forms in Anticosti have white muzzles and ears; Alaska fur seal 
(Callorhinus ursinus); common squirrel (Sciurus vulgaris); common hare (Lepus 
europeus); American opossum (Didelphis virginianus); Sydney opossum (T'ri- 
chosurus vulpecula), white sometimes occurs on the tip of the tail and sometimes 
on the body; Melbourne opossum (Trichosurus vulpecula); ‘Adelaide opossum 
(Trichosurus vulpecula), tip of tail white; ring-tailed opossum (Pseudochirus 
coolki), black stripes in white part of tail; swamp wallaby (Halmaturus ualabatus), 
white spot in fur sometimes; Ukrainian lamb (Ovis aries). 


GRIZZLING AND BRINDLING 


Bengal tiger (Felis tigris), grizzled head; Eskimo dog (Canis familiaris), 
grizzled; Siberian dog (Canis familiaris), brindled; dingo (Canis dingo), brin- 
dling: otter (Lutra canadensis), grizzled; Isabelline bear (Ursus isabellinus), 
light grizzling; grizzly bear (Ursus horvibilis), yellow grizzling; beaver (Castor 
canadensis), grizzling; China goat (Capra hircus), grizzling. 


WHITE 


Bengal tiger (Felis tigris), the stripes are brown or drab ia white specimens; 
bay lynx (Lynz rufus), almost white; cheetah (Acinonyzx jubatus), there are light 
brown spots in the ‘albinos;’’ Eskimo dog (Canis familiaris); American wolf 
(Canis occidentalis), there are whites analogous to the Arctic fox: Siberian dog 
(Canis familiaris); American red fox (Vulpes fulva), there are black marks on 
the white specimens; blue fox (Vulpes lagopus), almost white; stone marten 
(Martes foina), pure white; American marten (Martes americana), nearly white; 
fisher marten (Martes pe nnanti); Russian sable (Martes zibellina), white speci- 
mens are rare; mink (Mustela vison), “albino;” ermine (Mustela erminea), “al- 
bino;” wolverine (Gulo luscus), “albino;”’ skunk (Mephitis mephitis), jet black 
to almost pure white; Chilian skunk (Cone patus chinga), the whole back is some- 
times white; otter (Lutra canadensis); raccoon (Procyon lotor); Isabelline bear 
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(Ursus isabellinus), almost white; grizzly bear (Ursus horribilis); cinnamon bear 
(Ursus americanus), almost white; Alaska fur seal (Callorhinus ursinus), white 
specimens are sometimes found according to Elliot; mole (Talpa europea); 
common squirrel (Sciurus vulgaris) ; beaver (Castor canadensis) ; hamster (Cricetus 
cricetus), white or light fawn; water vole (Arvicola amphibius); musquash (Fiber 
zibethicus); coypu rat (Myocastor coypus), nearly white specimens are found; 
chinchilla (Chinchilla brevicaudata), white specimens are rarely found; rabbit 
(Oryctolagus cuniculus), ‘‘Himalayan;”’ buffalo (Bison bison); yak (Poéphagus 
grunniens); Thibet goat (Capra hircus); China goat (Capra hircus); Mongolian 
goat (Capra hircus); Astracan lamb (Ovis aries); Crimean lamb (Ovis aries), 
almost white; fallow deer (Dama dama); Virginia deer (Odocoileus virginianus) ; 
reindeer (Rangifer tarandus) ; llama (Lama glama); American opossum (Didelphis 
virginianus); Sydney opossum (Trichosurus vulpecula); Melbourne opossum 
(Trichosurus vulpecula), ‘‘albino;’’ ring-tailed opossum (Pseudochirus cooki), 
whitish; great flying phalanger (Petaurus australis); blue kangaroo (Macropus 
erubescens), almost white; great gray kangaroo (Macropus giganteus), true 
albino with pink eyes; red-necked wallaby (Halmaturus ruficollis (bennetii) ); 
Iceland sheep (Ovis aries); banded bandicoot (Perameles fasciater). 


MOTTLE 


Siberian dog (Canis familiaris); fisher marten (Martes pennanti); mink (Mus- 
tela vison); otter (Lutra canadensis); mole (Talpa europea); beaver (Castor 
canadensis); musquash (Fiber zibethicus); Chi 


a goat (Capra hircus); Persian 
lamb (Ovis aries); reindeer (Rangifer tarandus); Iceland sheep (Ovis aries). 


MISCELLANEOUS 


East Indian leopard (Felis pardus), variation in conspicuousness of spots, 
depending on the depth of color; ocelot (Felis pardalis), striped and blotched 
like a tabby, some are red striped; European lynx (Lynz lynx), marked with small 
black spots; bay lynx (Lynz rufus), variations in spotting, striping and shading; 
silver and cross foxes (Vulpes fulva), probably color varieties of the common fox; 
American marten (Marles americana), many intermediate shades; fisher marten 
(Martes pennanti), light and pale colors; wolverine (Gulo luscus), variations in 
the saddle mark; otter (Lutra canadensis), much variation in the common color; 
sea otter (Enhydra lutra), much variation in the general coloring; Syrian bear 
(Ursus syriacus), light colored variety of Ursus arctos; grizzly bear (Ursus hor- 
ribilis), all shades from pale to dark; bladder-nosed seal (Cystophora cristata), 
no two animals are marked alike; mole (Talpa europea), buff color with gray 
spots on the back and an orange belly, tortoise specimens also; common hare 
(Lepus europeus), many are parti-colored; rabbit (Oryctolagus cuniculus), there 
is a light variety called ‘doves’’ and another which is half black and half gray, 
“‘jardiniere;’’ China goat (Capra hircus), bronze color; red deer (Cervus elaphus), 
hornless males sometimes occur; American opossum (Didelphis virginianus), a 
gray and white mottled skin was noted; Melbourne opossum (T'richosurus vulpe- 
cula), tail is sometimes grizzled; the southern variety of Lynx lynx, Lynx pardina, 
is more spotted than its northern cousin; raccoon (Procyon lotor), variations in 
the dark markings occur. 


University of Wisconsin, Madison, Wis. 
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THE NEST OF A CHIMPANZEE 
By Harry 
[Plates 21-22] 


In the Journal of Mammalogy for August, 1922. is an article } by 
C. R. Aschemeier on “Beds of the Gorilla and Chim panzee,” in which 
the writer states that the gorilla makes its nest by bending and break- 
ing saplings so that three or four will come together at the tops, thus 
making a fair bed. The trees are not broken off entirely, but about 
midway, just enough so they will stay down in plac 

Although I have never been out of Australia in my F fe, I can vouch 
that similar methods have been used by at least one chimpanzee. Al- 
though he was a captive animal he was not in solit: ary confinement, 
but practically at large, with acres to traverse and trees in abundance to 
select from. 

“Michael,” a young male chimpanzee, in a course of train; ing at 
Moore Park Zoo for exhibition purposes, had come to know his trainer 
so thoroughly that he interpreted his wishes in a manner that was 
human. On the morning of September 18, 1918, Michael climbed to 
the top of a mammoth Moreton Bay fig tree for his usual athletic 
exercises, and obediently followed all instructions given by his ma ter, 


who stood on guard below. Prese ntly the piercing cry of a pugnacious 
pee-wee (Grallina picata) was heard, and Mich: ael was seen to be |} usily 
engaged on one of the topmost limbs, smacking shebaahaty lefi 

right at the bird that was viciously darting at him from every point 
Eventually the bird tired and settled down in an adjoining tree; then 


Michael stood upright on the limb, and. reaching to the one above, held 
it down in position while he deliberately scooped out three eggs from 
a mud-nest with his human-like hand. 

On being severely scolded for raiding the nest, he looked down w ith 
the expression of a chided child, and eare fully dribbled or poured the 
eggs one by one to the ground, where they crashed all three on the one 
spot, directly at his master’s feet. He was at once ordered to by ring 
down the nest. This he secured by standing upright, and pulling the 
top bough down with one hand, while be annexed the mud nest with 


the other. Then he descended the tree. holding the nest securely in 


one hand until he reached a spot from which he obedic ‘ntly delivered 
it up to his master in good order. 

Having thus shown his complete acquiescence to discipline, he then 
proceeded to answer a call of the wild. 
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PLATE 21 


Micuaet Hanpina Mup Nest or Brrp to His Owner AND TRAINER, Mr. 
S. Joseru 


MIcHAEL, THE CHIMPANZEE, STANDING IN HIS NEST 


(Burrell: Nest of Chimpanzee.) 
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Moreton Bay Fic Tree, Moore Park Zoo, Sypney, AUSTRALIA, SHOWING 


Nest, Twenty Freer rrom Grounp 


SEATED ON EpGE or Nest, with One Foot Stus or ONE OF 
THE FRACTURED SUCKERS 


(Burrell: Nest of Chimpanzee.) 
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It was one of those bright spring mornings, when most healthy crea- 
tures are naturally seized with a craze to put their homes in order. 
Evidently Michael had become suddenly smitten with a similar ambi- 
tion, for he appeared to be anxious to be off; so, after receiving the 
usual pat on the back for his reward, he was permitted to return again 
to his beloved old tree, and, on reaching his favorite limb, immediately 
began to construct a substantial nest for himself. 

The site selected was about twenty feet from the ground, out on 
one of the first principal branches leading from the main trunk. Several 
smaller boughs stood up almost perpendicular from this branch, three 
of which were suitably situated to form a “tri-prong fork” but evidently 
these were insufficient to cradle the nest that Michael had in mind, so 
he reached out and secured two suckers that were close at hand and 
deliberately snapped them, “not to sever entirely,” just below the 
clustered crown of leaves, and then tucked the foliaged portion into 
the above described fork, thus creating the desired rigid foundation. 
The suckers acted also as a lead up to the finished nest. Several sticks 
of varied length, shape, and dimensions were then carried up and 
fastened in such a way as to keep the broken suckers in position and 
form a strong frame work. Quite a quantity of leafy branchlets were 
also used to form the snuggery, and when it was completed Michael 
squatted in the center of the structure and surveyed the surroundings 
as if at a loss to know what to do next. 

Just here Mr. Ellis Stanley Joseph helped him out by holding out a 
bundle of the clean straw thet forms “Mike’s "usual bedding. Michael 
at once took the hint, assumed a knowing grin, came down out of the 
tree, and accepted the top-dressing as a final touch to his very own self 
constructed nest. 


r 


rhe ancient Moreton Bay fig tree stands about fifty feet high, with 
a symmetrical spread of sixty fect. The top of the nest was exactly 
twenty feet from the ground and it measured four feet, six, by two feet, 
six inches. The suckers were methodically fractured by “Mike,” 
thus proving his keen foresight, for he could have snapped them com- 
pletely in twain had he so desired. A little later he was induced to 
brea’c off several larger limbs that obscured his smiling face from the 
camera. 


But for his intelligence and alertness, “Mile” would have had many 
a nasty fall while swinging like a trapese-artist on the brittle ficus 
boughs; but, when descending at a tremendous pace through the dense 
foliage to terra-firma, he always made good by quickly grabbing an 
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under limb. Nevertheless, he received an occasional “buster” at 
times from a low-down limb, but he then immediately walked erect 
to his master for sympathy, or probably to apologize for snapping his 
swing. After being kindly reprimanded and greeted with a big hug, 
off he went again to the tree to carry on without the slightest apparent 
fear. 


Sydney, Australia. 


THE MANE ON THE TAIL OF THE GRAY-FOX 
By Ernest THompson SETON 


Reference to pages 121 and 138 of Baird’s Pacific R. R. Report, 
Vol. VIII, 1857, shows that he did not propose Urocyon as a genus 
but as a subgenus, using Vulpes as the generic name throughout, and 
mentioning its maned tail as the strongest feature of “the group.” 


Diagr AMS 
 White-fox of 


— ——— Coyote TAIL-GLANDS. 
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Wolf 
Gray- fox 
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Since it is not generally known that all of our Canide are more or 
less equipped with this over-emphasized mane, I have made studies to 
represent the chief groups of the family found in North America. 
And I am glad here to thank the American Museum of Natural History 
for supplying me with the needed specimens and every facility for 
study. 

The mane it will be remembered is composed of stiff hairs without 
any under-fur. It is well-known that all of our Canide have a musk 
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gland on the upper side of the tail near the base. The use of this is 
almost certainly for communication with others of his kind and is the 
personal label of the individual. It is his identification disc. 

This gland is usually marked with a bunch of black-tipped hairs 
which spring from the area of skin which bears the gland, and are not 
mixed with under-fur. The absence of under-fur over the place where 
the sebaceous glands are so highly specialized is doubtless more than 
a mere coincidence. 

No attempt was made to select these specimens except to get males 
and those fully labelled. The gray-fox used had a mane and gland 
43 inches long; but the next gray-fox, also a male, had but 3 inches of 
mane and gland. So like all specialties it is highly variant. The 
peculiar shapes shown are individual; that labelled ‘red-fox’ seems to 
be the general type. A plan of each gland is given directly under the 
tail it belongs to, and on the same scale. 


Tatts SHOWN ON THE DIAGRAM 


A, Vulpes fulva @, Fort Montgomery, New York. Am. Mus., 16672. Tail, 
14} inches long; gland and mane, 1 inch. 

B, Aloper ungava o, Cape Fullerton, Hudson’s Bay. Am. Mus., 19481. 
Tail, ll inches; gland and mane, 1} inches. 

C, Canis latrans @, Maple Creek, Saskatchewan. Am. Mus., 28279. Tail, 
12} inches; gland and mane, 1} inches. 

D, Canis occidentalis @, Neutral strip, Oklahoma. Am. Mus., 6781. Tail, 
14 inches; gland and mane, 1} inches. 

E, Vulpes velor #@, Calgary, Alberta. Am. Mus., 15871. Tail, 11} inches; 
gland and mane, 2% inches. 

F, Urocyon cinereoargenteus o, Hastings, New York. Am. Mus., 3825. Tail, 
14} inches; gland and mane, 4} inches. 


Greenwich, Connecticut. 
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GENERAL NOTES 


MOLES DESTROY WASPS’ NESTS 


In central West Virginia we have periodic occurrences of large numbers of 
ground-nesting wasps, or yellow-jackets, of the genus Vespa. In two instances 
I have seen where populous nests of the most common species, Vespa vulgaris, 
have been destroyed, apparently by moles. 

In each case my attention was attracted to a swarm of yellow-jackets flying 
in a desultory manner over a small spot of ground. The ground bore evidence 
of having been recently disturbed, there being little heaps of fresh earth on the 
surface. The insects were not pugnacious and I dug into the ground with a hoe. 
In both cases nests were found with fresh earth forced against them until they 
were completely crushed. It was apparent that after the adult insects had been 
rendered helpless by the pressure of the earth the attacking animals had torn the : 


nests to pieces devouring both the adults and the young. The comb in both ¢ 
nests had been cleaned completely of larvie and pupe. The quantity of earth ~ 


moved and the character of the open runways about the nests had every appear- 
ance of the work of moles. Since the only mole occurring in the locality is 


Parascalops breweri, 1 feel reasonably sure that this was the species responsible ee 
for the nest-robbing. he 

In the same locality a dozen black wasps of the genus Polistes were observed Ny 
flying around a small, flat stone in a meadow. Fresh earth protruded from + 
beneath the edges of the stone. I turned the stone over and found adhering to ats 
the under surface a large, single-comb nest of the wasps. As in the case of the 
yellow-jackets’ nests, pulverized earth had been pressed against the comb until i 
it was crushed to the rock. An open burrow led to the comb and all the young 4 
wasps had been removed from the cells. This work, as in the other cases, was, ry 
to all appearances, that of moles. 7 

I have been informed by A. B. Brooks, chief game protector of West Virginia, . = 
that, while occupying a forester’s camp one summer in Morgan County, West sh 


Virginia, he discovered a large nest of the white-faced hornet, Vespa maculata. 
The nest was attached to a low bush and hung within a few inches of the ground. 
One day in passing the place he noticed that a small mound of earth had been 
thrown up to cover the lower third of the nest. No hornets were about and he 
made an examination and found that fine earth had been brought up from below 
the surface and banked around the nest until the doorway was covered. The 
interior of the nest was packed also with earth, but a burrow extended through 
the packing to the comb and all the young insects had been devoured. There 
was good evidence that this was the work of moles. Since a specimen of Scalopus 
aquaticus was captured near the forester’s camp, it is probable that this was the 
species of mole which destroyed the hornet’s nest.—Frep E. Brooks, French 
Creek, W. Va. 


THE STAR-NOSED MOLE IN EASTERN NORTH CAROLINA 


We have two records of this species from eastern North Carolina, the first 
being of one taken in a swampy place along the railroad near Garland, Sampson 
County, by Mr. John F’. Johnson and sent in flesh to the State Museum at Raleigh 
on May 13, 1916. I saw the specimen on June 5 of the same year. 


184 JOURNAL OF MAMMALOGY 


The second specimen was caught by a cat at Wenona, Washington County, 
in early November, 1922. It was skinned and the skin brought to Raleigh by 
Mr. E. R. Raney, and was exhibited by Mr. Harry Davis at the meeting of the 
Raleigh Natural History Club on November 7, 1922.—C. 8. Brey, Raleigh, 
North Carolina. 


FOXES IN CAPTIVITY 


I received recently from an old friend a note written in October, 1922, which 
contains something about foxes in captivity which seems to me interesting. This 
is what he says: 

‘In the Adirondacks the other day I visited a fox farm near Lake Saranac, 
where they are breeding silver foxes. As you know, a characteristic of these 
animals is the white tip of the tail. One of the families had their tails all bobbed. 
The proprietor explained it in this way. 

“The mothers are very suspicious and apprehensive of danger to the young, 
and great care is exercised to keep from alarming them. They are very apt to 
kill the young. At this season they are watched from an elevated enclosed 
tower, somewhat like the 5th Avenue traffic towers, from which the observer 
overlooks the entire collection of pens and notes the premonitory actions of the 
mothers which indicate that their purpose is to kill the young ones. In the 
case of this family the white tips of the tails are all bitten off by the mother. 
The owner gave his theory that she had done this in order to take away the 
distinctive mark which attracted attention, and so the biting it off was for the 
purpose of protection. She left not a single white hair on any of the tails, he said. 

“If this theory is correct, it seems to me to be a very interesting case of pro- 
tective coloring secured by a deliberate purpose. Do you think there is any- 
thing in 

Mr. C. B. Reynolds of this city, who reported this, is a mature common-sense 
man but no naturalist. I send the note for whatever it may be worth.—Geo. 
Brrp GRINNELL, New York City. 


A STRAY COATI IN INDIANA 


In one of the South Bend evening papers of the 24th of January, 1923, was a 
brief notice of a strange long-nosed animal that had been found in the basement 
of a home in the north end of the city. The animal had been turned over to the 
police department and was being kept as a pet by Patrolman E. R. Diver. | 
visited the patrolman’s home to see the animal, expecting to find one of the small 
opossums that sometimes find their way north in bunches of bananas, and was 
quite surprised to find instead a coati, some form of Nasua narica. The animal 
appeared in good health and spirits. It measured about a meter from snout to 
end of tail. How it came to get into a basement is a mystery. It has been 
claimed by no one, but undoubtedly must have escaped from somewhere. It 
showed no collar mark or other evidences of captivity. A more detailed account 
of the animal and its picture appeared on page seven of the South Bend Tribune 
for Sunday 28th of January, 1923. In this connection it is interesting to recall 
that the type of Bassariscus raptor (Baird) was an escaped animal found in a 


hen roost near Washington, D. C. One other species of tropical mammal has 


been recorded from Indiana, Nyctomys decolorus (True), taken once at Indian- 


j 
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apolis and at another time at Bluffton (Hahn, Mammals of Indiana, in 33d an- 
nual report of the department of geology and natural resources of Indiana, 1908, 
page 504, 1909).—M. W. Lyon, Jr., South Bend, Indiana. 


HORN SHEDDING IN THE YELLOWSTONE PARK 


Male antelopes (Antilocapra americana) in 1922 cast their horns between 
November 1 and 29. No data were secured on the females but if they did shed 
their horns, it was probably during the same period.—M. P. Sxrnner, Yellow- 
stone Park, Wyoming. 


WHITE-FOOTED MICE AS CAMP COMPANIONS 


In the latter part of July, 1921, I was encamped on the south shores of Devils 
Lake, North Dakota, engaged in experimental work relative to the bird-banding 
project that is being developed by the Biological Survey. My camp was a shoot- 
ing lodge or cabin built of cottonwood logs and had not been occupied since the 
preceding fall. 

The presence of white-footed mice, Peromyscus m. bairdi, was noted in the 
cabin during the first evening, July 20, and on the 22d, two adults were captured 
by means of a figure-4 trap and an inverted 4 x 5 developing tray. They proved 
to be a pair and were installed in quarters made from a shot-gun shell case, the 
front of which was supplied with two glass plates taken from 4 x 5 printing frames 
found in the cabin. Cotton was supplied for nest material and the characteristic 
globular nest soon made its appearance in one corner of the box. 

One of the mice was almost immediately content with the new habitation, 
but it was a day or two before the other stopped biting at the edge of the glass 
and making other efforts to escape. The cage was placed at the back of the table 
that served me as a desk as well as for dining and laboratory purposes, and by 
the evening of the second day after their capture the mice had become so tame 
that they readily took bits of bread, meat, or cheese from my fingers. 

Concluding that recapture would be an easy matter in case of their escape, 
I decided to try the experiment of removing the glasses from the front of the box. 
This was done in the evening, their food and water being placed a few inches 
outside the box. In a few minutes one of the animals made its appearance but 
was apparently dazzled by the lamp on the table, and so retired to the nest again. 
I then placed a piece of cardboard, about a foot square, against the lamp chimney 
so that a shadow was thrown over the front of the box, while I resumed my writing. 

In a short time a mouse reappeared at the front of the box, and after regarding 
me intently for a few seconds, came boldly onto the table and proceeded to drink. 
(The quantity of water consumed was a source of much wonder to me as I was 
not able to discover any place about the cabin where they might have secured a 
supply before their capture.) After drinking, the mouse moved over to the edge 
of the shadow, again paused to regard me with much seeming curiosity, and 
then, apparently satisfied as to my harmlessness, retired to a point near the box 
where it lay down and sprawled out in much the same manner as would a well- 
fed dog before an open fire. 

Lying flat on its belly, fore feet doubled beneath and hind legs stretched out 
behind with the pink soles of the feet uppermost, it seemed to doze with eyes 
half or quite closed but paying absolutely no attention to the movements of my 
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hand as I wrote in my journal not 18 inches distant. It was not until I finished 
my work and got up from my chair that it took any further cognizance of my 
- presence. Its eyes were then opened quickly, and as I was moving about the 
ie cabin the animal seemed to become rather nervous, which finally resulted in 
ah” its making a precipitate retreat into the box, and I then replaced the glass that 
confined my guests. 
z This performance was repeated with additional details on the following even- 
ing when both mice spent an hour or two in the shadow in front of their box. 
While they were absolutely free, neither one made any attempt to get off the 
table although they frequently approached the edge that lay in the shadow. 
The position of rest noticed on the preceding evening was again assumed by the 
male, and another and totally different one was also used by both animals. The 
male was lying on his belly, hind feet stretched out behind when the female 
approached and by a process of wriggling and twisting and pushing against the 
male, finally rolled over on her back and drew up her feet until they were scarcely 
visible. A few minutes later the male also rolled over into this same attitude 
and the appearance of the two mice, lying flat on their backs, with heads out 
straight and eyes closed, was decidedly ludicrous. 

This evening the lamp was extinguished with both mice on the table and with 
the full expectation that they would be gone in the morning although the hope 
was entertained that the abundant supply of food might hold them. The fol- 
lowing morning neither mouse was in sight but upon examination of the cotton 
nest both were found curled up in the cavity. This was continued for the re- 
maining few days that I was in camp, the mice being at perfect liberty, but not 
once, to the best of my knowledge, leaving the table. 

The box was never closed thereafter, and as soon as I would place the card- 
board against the light in the evening my little companions would come out and 
keep me company. When I broke camp on the 27th they were still in possession, 
and the bread, rolled oats, ete., that remained from my stores, were left for their 
comsumption.—Freperick C. Lincotn, U.S. Biological Survey, Washington, D.C. 


NOTES ON SOME CAPTIVE DEER-MICE 


During the summer of 1921 while collecting at Leland, Michigan, I kept an 
adult garter snake (Thamnophis sirtalis) in a cage eight inches wide, fourteen 
inches long, and three inches deep. Having a number of captive deer-mice 
(Peromyscus leucopus noveboracensis), I introduced an adult of undetermined sex 
into the snake’s cage, and at the same time removed both food and water from 
the box. Almost immediately the mouse and the snake attacked each other, 
both with equal vigor, but in a short time they quieted down and paid little 
attention to one another. The next day I placed another snake of the same 
species and of nearly equal size with the other and it immediately struck at the 
mouse. The mouse soon changed to the offensive, attempting to hold the snake 


oe by the neck although it was always shaken off. It soon learned, however, that 
a it could keep hold of the snake’s tail, and there kept biting for several minutes 
“hd until the snake quieted down. The Peromyscus ate from the tail while the victim 


stayed fairly still, and after seeming satisfied as to revenge or hunger, stopped. 
At this time I noticed that the tail of the other snake had suffered a similar fate, 


= 
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as the flesh had been gnawed down to the bone. I removed the second snake and 
did not look in the cage again for several hours; again, the mouse was trying to 
bite the first snake around the neck. The following morning when I returned 
the snake was reduced to three scattered lengths, a considerable portion having 
been eaten. I put a second mouse in the cage and while the first mouse bit the 
newcomer once or twice, they soon settled down to a peaceful existence. 

Notwithstanding the highly artificial conditions under which these animals 
were placed, the observations show that a deer-mouse is capable of killing a snake 
large enough and of a species known to eat mice, and that at least if sufficiently 
hungry this species of Peromyscus will eat a garter snake.—Rosert T. Hart, 
Ann Arbor, Michigan. 


THE WOOD RAT IN MARYLAND 


Though the range! of the Pennsylvania wood rat (Neotoma pennsylvanica 
Stone) extends from northern Alabama to southern New York the species does 
not seem to have been definitely recorded from Maryland, save that Audubon 
and Bachman remark? “‘we observed a few nests among the valleys of the Vir- 
ginia Mountains; farther north we have not personally traced it, although we 
have somewhere heard it stated that one or two had been captured as far to the 
north as Maryland.’’ From the fact that this mammal has been found regularly 
in suitable areas in Virginia and in the hill regions of Pennsylvania it would be 
expected logically to occur in western Maryland if not elsewhere in the state. 

On June 25, 1921, Mr. W. R. Maxon killed one of these wood rats in the cabin 
of the Washington Biologists’ Field Club at Plummers Island, Maryland, but 
unfortunately the specimen was not in condition for preservation. Others were 
noted at night occasionally during that summer, and on September 26, 1921, 
Mr. H. 8. Barber captured one alive, a full grown male, now preserved in the 
collection of the Biological Survey in the United States National Museum. 
Another was secured October 15, 1921, ‘now in the same collection) and the pres- 
ence of these animals has been noted regularly to the present date. 

In 1921 five nests of the wood rat were found beneath the cabin in the narrow 
spaces between the floor and the ground, and one or two rubbish heaps containing 
a varied accumulation of treasures were built beneath the porch. The nests were 
composed of bits of finely shredded cedar bark and similar materials that formed 
a flattened mass twelve to fifteen inches across with a small depression in the 
center. As it was warm weather when these nests were examined, the cavities 
were open above, but the walls were so arranged that they could be pulled out to 
form a domed covering if need for greater warmth arose. 

Wood rats are fairly common in the rock clifis on the Virginia shore of the 
Potomac River, immediately opposite Plummers Island, so that it seems strange 
that the animals have not been established before in their present quarters since 
the river is closed by ice for a longer or shorter period nearly every winter. The 
present record is however the first for the species during the period (from 1902) 
that Plummers Island has been under observation by Washington naturalists. 


‘Goldman, E. A., U. 8. Dept. Agric. North Amer. Fauna, no. 31, 1910, p. 84. 
? Under Neotoma floridana, Quadr. North America, vol. 1, 1851, p. 36. 


188 JOURNAL OF MAMMALOGY 


With regard to earlier records for Maryland, Mr. H. 8. Barber states that he 
has heard that ten or twelve years ago the wood rat was found in winter on Perry’s 
Island, a rocky island in the Potomac River, two miles above Plummers Island, 
separated from the Virginia shore only by a narrow channel. Further Dr. J. E. 
Benedict of the United States National Museum informs me that his son, Mr. 
Chas. J. Benedict, killed a wood rat at his home in Woodside, Maryland, on 
July 31, 1920. This specimen, seen and identified by Doctor Benedict personally, 
was too badly damaged to be preserved. Woodside is located about one and 
one-half miles from the northern boundary of the District of Columbia. The 
specimens from Plummers Island seem to be the first definitely preserved from 
the State —ALExXANDER WETMORE, Biological Survey, Washington, D.C. 


LETHAL DOSE OF STRYCHNINE FOR THE NORWAY RAT 


Schwartze* recently has shown by careful experiments that the Norway rat 
is very resistant to the poisonous action of strychnine. I wish to present some 
confirmatory data. During 1916 and 1917, under the auspices of the Kansas 
State Agricultural Experiment Station, I carried on a number of experiments 
with rats to determine the effectiveness of the commonly recommended poisons, 
Wild Norway rats were trapped and then kept in individual cages in a quiet 
place. After they had become accustomed to their surroundings they were 
offered a poisoned bait, while at the same time unpoisoned food and water were 
present in abundance in the cage. The amount of the poisoned bait eaten was 
carefully determined, but no records of the weights of the rats were kept, they 
being recorded only as to the approximate size. In all, 191 individual experi- 
ments with strychnine were carried out. 

Twelve different formulz for baits poisoned with strychnia sulfate were tested. 
None of the formule can be considered successful. Many rats ate without ill 
effects considerable amounts of poisoned baits prepared according to formulz 
recommended for use against this species. , 

A rat can eat without apparent injury an amount of strychnine which would 
be quickly fatal to a prairie dog or ground squirrel. When the amount of strych- 
nine in the bait is increased to an amount where it will usually be fatal the rats 
in general refuse to eat it. The greatest number of rats killed by any formula 
was 45 per cent, using strychnia sulfate spread with butter on cheese. 

Several rats each ate as much as 12 milligrams of strychnia sulfate mixed with 
syrup on wheat bait without being killed, and many rats ate amounts of poison 
somewhat less than this without injury. If we assume that these rats weighed 
400 grams each it would indicate that 30 milligrams of strychnia sulfate per kilo 
body weight is often not a lethal dose. However, it is certain that some rats 
weighing less than 400 grams ate these amounts of poison without fatal results, 
so that the certainly fatal dose must be well above 30 milligrams per kilo body 
weight. 

Of five rats which ate part or all of 30 milligrams of strychnia sulfate spread 
with butter on cheese all died. The amount of strychnine eaten per kilo body 
weight must have been over 75 milligrams, and this amount is evidently always 
fatal. Six rats refused to eat the poisoned bait. 


* Schwartze, E. W., U. 8S. Dept. Agri., Bul. no. 1023, 19 pp., 1922. 
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These results agree well with those of Schwartze, who calculates the fatal 
oral dose of strychnia sulfate as from 25.6 to 32 milligrams per kilo body weight. 
However, in my experiments, some rats apparently withstood doses somewhat 
larger than these. 

The extraordinary resistance of the rat to strychnine will likely be found to 
be true for organic poisons in general, and this resistance is seemingly correlated 
with the semi-parasitic habits of the animal. Its ability to subsist on partially 
decomposed food and garbage, containing many organic poisons, must be one of 
the greatest factors in its success in an urban environment. Also the rat is 
quite keen in detecting and avoiding strychnine, and possibly other organic 
poisons, in dangerous concentrations.—L. R. Dicr, Museum of Zoology, Univ. 
of Michigan, Ann Arbor, Mich. 


NOTES ON THOMOMYS IN OREGON 


Work in Oregon in rodent control operations of the Biological Survey has 
developed considerable information regarding the distribution of some of the 
species of Thomomys. 

H. 8S. Speer, of the rodent control staff in this state, brought back specimens 
of T. botte leucodon taken June 30, 1922, from the Umpqua Valley, near Roseburg. 
This is a considerable extension of the range of this species as given by Mr. Bailey 
in 1915,4 but in 1916 it was taken there and also at Riddle and Cottage Grove 
by M. E. Peck. 

Early in March of 1921 a farmer, attending a meeting near Canby, mentioned 
a small pocket gopher as being more or less destructive in his locality. As most 
farmers confuse small rodents, I assumed that he was mistaken but told him I 
would like to examine a specimen. A few days later he mailed me a small, badly 
multilated pocket gopher which was identified by Vernon Bailey as 7. douglasi 
oregonus. In June of that year Russell Ferguson, who was working in the vicinity 
of Canby, brought in four specimens of thisform. In August, 1922, A.W. Moore, 
of the Biological Survey, while giving demonstrations of methods of pocket 
gopher control, secured a number of additional specimens of this form at Canby 
and from Tigard. This latter is the first record of the species west of the Willa- 
mette River. Reports from other sections of the northern Willamette Valley 
indicate that it is not an uncommon form there. lts habits and methods of work 
do not seem to be markedly different from 7’. bulbivorus, which is the common 
species in this district. Its runways are, of course, smaller and in the loose soil 
of cultivated fields it works without leaving much surface evideace of its presence. 
Farmers complain chiefly of its depredations in potato fields. 

Thomomys hesperus is a much more widely distributed species than the records 
in Mr. Bailey’s report indicate. Our present knowledge of its distribution, based 
on experience in control work, indicates that it is locally common in the western 
parts of Washington, Yamhill, Polk, and Benton Counties as well as in Lincoln 
County north of Yaquina River and over most of Tillamook County. It is com- 
mon at such points as Oretown, Hebo, Blaine, Beaver, and the Trask River valley 


‘Bailey, Vernon. Revision of the pocket gophers of the genus Thomomys. 
North Amer. Fauna no. 39, Biol. Surv., U.S. Dept. Agr., pp. 48-49, November 15, 
1915. 
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in Tillamook County, and specimens have been taken at Forest Grove in Wash- 
ington County and at Grand Ronde in Yamhill County. It is found to the edge 
of the Willamette Valley in various localities in these counties as well as in Polk. 
It seems to be restricted to the coast mountains and the valleys on the coast side 
of the ranges and, so far as observed, does not descend into the floor of the Willa- 
mette Valley. It is not abundant, but increases in numbers in the hill districts 
as the land is put under cultivation.—Ira N. Gasrietson, Biological Survey, 
Portland, Oregon. 


A HUNGRY PORCUPINE 


There is no limit to the interesting ‘‘yarns’’ about animals which one may hear 
from trappers, guides, and other men of the woods. Unfortunately one cannot 
always accept them as facts. The following stories were told to me by Mr. P. J. 
Walsh, the fire lookout on Mount Coburn, in Somerset County, Maine, while I 
was on a collecting trip on the mountain. I have not the slightest doubt as to 
their authenticity. Mr. Walsh has a Ford automobile which he leaves in a 
garage near the main road at the foot of the lookout trail while he is on duty on 
the top of the mountain. Sometimes, especially during a dry spell, he is unable 
to leave the mountain for several weeks at a time. Several years ago, after one 
of these dry spells, he went down the mountain to his garage to take a trip to 
town. He found that during his absence a porcupine had crawled under the 
loose door of the garage, had managed somehow to climb up into the car, al- 
though the side door was closed, and had gnawed the steering wheel of the auto- 
mobile almost completely off. Just enough of the wood was left to enable him 
to get the car to town. He is of the opinion that the animal was attracted by 
the salty taste of the wheel due to perspiration. It is well known that porcupines 
will gnaw any wooden article where human hands have touched, such as ax 
handles, oar or paddle handles, etc. This ‘‘Ford story’’ is a rather unique in- 
stance of this peculiar habit. Needless to say the open spaces under the door 
of the garage are now securely plugged with rocks. 

Opposite Mr. Walsh’s cabin there is a hollow tree. One summer a family of 
white-footed mice had a nest in a hole in this tree about twenty feet from the 
ground. While sitting in the doorway of the cabin one afternoon he saw a half- 
grown mouse emerge from the hole and start leisurely down the trunk. When 
the youngster was about four feet down the trunk from the doorway of the nest 
an adult mouse appeared, ran down the trunk, picked up the adventurous young 
one by the nape of his neck and carried him back into the nest. No sooner had 
the old one gotten the first prodigal home again than another of the family had 
started on a trip of exploration down the trunk. The parent mouse immediately 
started after the second little fellow and took him back. This procedure had to 
be repeated about five or six times before the young mice were persuaded to 
stay athome. This incident seemed to me to be a rather interesting glimpse into 
the domestic worries of a family of Peromyscus. 

Mr. Walsh also told me that in past years on the top of the mountain, his 
dog had occasionally killed a meadow mouse which had lost its tail. This story 
may mean almost anything, but it hints at another locality for Synaptomys in 
Maine,—Letanp C. Wyman, Boston University School of Medicine, Boston, Mass. 
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A BREEDING RECORD OF CITELLUS MOLLIS 


On March 12, 1921, a number of ground squirrels (Citellus mollis) were shot and 
examined for information as to the number of young born to the litter. One 
old adult was found to be carrying thirteen small young 15 millimeters in length. 
This is the largest litter I have seen.—Stantey G. Jewett, Portland, Oregon. 


NEW NAME FOR A KOREAN FLYING SQUIRREL 


It has been pointed out to me that the subspecific name thomasi given by 
Kuroda and Mori in the Journal of Mammalogy (vol. 4, p. 27) to a Petaurista is 
preoccupied, and the name should therefore be changed. I would propose for 
the Korean animal the name Petaurista leucogenys hintoni—Tamezo Mort, 
Keijo High Schocl, Seoul, Korea. 


REAPPEARANCE OF BEAVERS IN WEST VIRGINIA 


During the early fall of 1922, James M. Frye, a farmer living in Hampshire 
County, West Virginia, reported the finding of fresh beaver work on Tear Coat 
Creek, a tributary of North River. The writer visited this section the following 
February in order to determine the accuracy of the report. It was found that a 
colony of beavers had built a dam on the creek above mentioned but that they 
had later moved out on account of the drying up of the stream and had located 
on North River a short distance above the mouth of the creek. Here they had 
built a dam and had done much cutting along both banks of the stream, working 
up to about the middle of January, according to residents living in the neighbor- 
hood. Willow, chestnut oak, white ash, red oak, white oak, hickory, black 
cherry, sumach, alder, and flowering dogwood had been freshly cut and hauled 
into the water. 

Beavers have been counted as extinct in West Virginia for fifty years or more. 
Reports that a single beaver had been seen in the Greenbrier River in 1904 and 
another in Pocahontas County in 1907 are apparently not well authenticated. A 
few of the older trappers and hunters still living state that beaver work was 
observed by them many years ago on the headwaters of the Williams and Green- 
brier Rivers. But not a single report has come from the region lying on the 
eastern side of the Alleghanies where the present colony is located. All efforts 
to learn of their origin have failed.—A. B. Brooxs, Chief Game Protector, Buck- 
hannon, West Virginia. 


NOTES ON THE FOSSIL LEPORID GENUS PANOLAX 


The genus Panolax was described by Cope in 1874 from a few teeth and some 
other fragments from the Sante Fe beds of New Mexico. No other specimens 
have since been found. The Sante Fe beds are probably of Upper Miocene age. 
Through the courtesy of Dr. J. W. Gidley I have recently been able to study the 
type series in the United States National Museum. 

The genus was originally based by Cope on the supposed circumstance that 
the last upper molar was composed of two enamel columns, one internal and one 
external. However, the tooth identified by Cope as the last upper molar, and so 
figured by him, is clearly the last lower molar; and the two enamel columns of 
this tooth undoubtedly stood in an antero-posterior relation, as in all other known 
rabbits. 
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The tooth figured by Cope as the first upper molariform tooth is actually the 
half only of a split molariform tooth, and offers no diagnostic characters. The 
several complete upper molariform teeth agree reasonably well with the enamel 
patterns of these teeth as figured. In these teeth the reentrant angle is smooth 
and extends less than half way across the tooth, agreeing in this regard with 
Palaeolagus and with Archaeolagus ennisianus rather than with the only known 
upper molar of Hypolagus vetus. 

It seems probable that Panolaz sanctaefidei will eventually have to be placed 
either in the group allied to Archaeolagus ennisianus or in that related to Hy- 
polagus vetus. In either case the name Panolaz, being the older, would become 
ihe name of the genus in which the species were placed. However, the amount 
of information at hand about all these forms is too inadequate to determine to 
which of these two groups the Santa Fe form is most nearly related.—L. R. Dice, 
Museum of Zoology, University of Michigan, Ann Arbor, Mich. 


OCCURRENCE OF THE HOARY BAT AT LAWRENCE, KANSAS 


The hoary bat (Nycteris cinerea) has always been regarded as rare and oc- 
curring in Kansas only during migration. Collecting done the past year, how- 
ever, seems to indicate that this species breeds as far south as Lawrence. 

The University of Kansas Museum contains an adult female specimen col- 
lected May 25, 1920. The following month, June 30, 1920, an adult male was 
secured. June 27, 1922, a half grown female (total length, 82; tail, 27; hind foot, 
7) was found by Miss Mary Harkey on the ground at the base of a large maple 
tree. The following day, June 28, 1922, a female with two young clinging to her 
was found hanging to the bark of a tree near the museum. These young, male 
and female, measured: total length, 97; tail, 37; hind foot, 14; total length, ;102; 
tail, 40, hind foot, 14, respectively. July 9, 1922, Curator C. D. Bunker collected 
a second female with two female young clinging to her. These measured: total 
length, 115; tail, 48; hind foot, 12.5, each. 

Although no specimens have been collected at Lawrence during August and 
September, future collecting will undoubtedly show that this bat occurs here at 
least five months during the year. 

Since it is unlikely that this species migrates during June and July and still 
more improbable that the young were capable of any extended flight, or of being 
carried by the mother, they must certainly breed as far south as Lawrence, 
Kansas. More data will, I believe, show that this species breeds over a much 
greater range than was formerly supposed, as Hahn records a female with two 
young having been taken in southern Indiana (The Mammals of Indiana, Ann. 
Rept. Dept. Geol. & Nat. Resources, 1908, p. 638) and Hopkins gives an account 
of a hoary bat being taken at Kent, Ohio, August 12, 1919 (Ohio Journ. Sci., 
vol. 20, no. 2, pp. 35-37). 

N ycteris borealis borealis is the most common bat at Lawrence, the University 
of Kansas Museum collection being rich in specimens collected during the five 
months of May, June, July, August and September. Several specimens have 
been taken with from two to four young, which are brought forth late in May 
or early in June. 

The red bat frequents hollow trees, being quite common where old trees with 
large cavities afford suitable quarters. It is also noticeably common near groves 
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of catalpas (Catalpa speciosa) and papaws (Asimina triloba) whose broad leaves 
afford better protection no doubt than do those of the elm in which I have also 
found them hanging. The papaw, growing as it does in the shade, and with its : 
broad leaves forming a still deeper shade and semidarkness, seems to be a favorite 
roost, as several specimens have been found the past summer by Mr. Harry 
Malleis, hanging beneath the wide papaw leaves. I have not infrequently found 
this bat inhabiting garrets and sometimes caves, as at Atwood, Rawlins County, 
Kansas, where large numbers were inhabiting a cave. 

Eptesicus fuscus fuscus, although not as common as Nycteris borealis borealis, 
is much more abundant at Lawrence than Nycteris cinerea. The University of 
Kansas Museum collection contains specimens taken in the months of January, 
February, May, June, August, November and December, so that some individuals 
at least spend the winter with us. November 22, 1921, I took a specimen in a 
dairy barn from a narrow slit between a rafter and the end of the building. The 
following day another was taken from the same place and on November 25, 1921, ee 
six specimens were taken from behind the same rafter. Being found in such a 
place is rather characteristic of the species I believe as I have found it in build- j 
ings more often than any other bat, and all the specimens in the University 
Museum on which there are complete data were taken in buildings.—E. RayMonpD “i 
Hau, University of Kansas Museum, Lawrence, Kan. 


MONKEYS AS HUMAN FOOD 


Since my return from a sojourn in the wilderness of interior Brazil with the fi 
Fawcett Expedition I have often been amused at the expression of horror sure 
to follow the statement that our dietary included monkey flesh. The faces of 
my hearers have indicated that even to the lay mind the eating of monkeys smacks 
of anthropophagy—despite the recent efforts of a number of state legislators to 
render unlawful the belief in our kinship with the simian world! 

As a matter of fact monkeys are among the most delicious of all Brazilian 
mammals, The natives recognize this and the animals are so eagerly sought by N 
the frontiersmen that they have become exceedingly wary and difficult to bag 
even in out of the way places. In Bahia certain species are highly esteemed, and 
the braised guigé served to us in backwoods cabins equaled any meat dish that 
I have ever tasted. 

The real purpose of this article, however, is to call attention to a peculiar 
effect following a straight diet of monkey meat. 

For several weeks we had been traveling through the magnificent virgin forest 
clothing the high hills and narrow ravines of the Gongogy drainage in southern 
Bahia, and were afoot, our hammocks and other meager possessions upon our 
backs, wresting a precarious living from the country. Sometimes, when Fortune 
smiled, a brace of wood partridges or a curassow graced our fleshpots—when she 
did not, perhaps it was a sloth or a large snake—though usually our menu con- 
sisted of antbirds, woodhewers, and the like. But notwithstanding the fact that 
we were performing hard labor on two extremely light meals a day I have never 
been in better physical condition. 

Then one day—it was, I well remember, the day when the cup of tea that 
washed down our breakfast of motmot, partridge, and palm nuts contained our 
last spoonful of sugar—we surprised a couple of medium-sized red-brown monkeys 
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barking much like dogs high in the tree tops. I was using a .22 caliber rifle and 
it was not until after four bullets had found their mark that I succeeded in stop- 
ping one of the animals. Later its roasted limbs furnished the only food for our 
evening meal and the next morning our breakfast consisted solely of the balance 
of the monkey stewed. 

After those two meals of monkey we broke camp as usual, but immediately we 
had taken up the march we noticed that we were extremely fatigued and lethargic 
and our legs were so distressingly tired and weak that we were forced to rest at 
frequent intervals. 

I had never experienced anything of the kind before, but my companion, 
Col. P. H. Fawcett, said that on other expeditions he had observed the same 
effect following an exclusive diet of monkey, and expressed the opinion that it 
was caused by the fright of the animal before it was finally killed. 

It is known that certain emotions do cause the formation of toxins. The 
chasing of a cow by a dog may affect both the quantity and quality of her milk, 
or the digestive functions of a child may be completely upset by milk from an 
angry mother, for example, and the fatigue following the eating of a frightened 
monkey may well fall in the same category of phenomena. On the other hand, 
as a straight diet of birds was never followed by ill effect, it may be that monkey 
flesh possesses some inherent toxic quality and if taken alone would produce the 
result mentioned regardless of the antecedent psychic state of the animal. On 
other occasions when I have eaten monkey the meals invariably included articles 
of vegetable food as well, so that the toxins ingested (if any) were materially 
lessened in amount or neutralized and no fatigue ensued. 

It may be objected that we suffered from a lack of sugar rather than from 
toxins derived from the monkey flesh, but the very limited quantity of sugar that 
we had been using and the fact that it had been absent from our diet for only 
twenty-four hours render this objection invalid, and I am satisfied that our 
fatigue was the direct result of feeding solely on monkey for two consecutive 
meals. 

Therefore it is hoped that the limited observations presented here will induce 
those who have had similar experiences to offer additional data, that the phe- 
nomenon described may be more definitely explained—Ernest G. Hott, Mont- 
gomery, Alabama. 


THE UTAH MAMMAL LIST 


In the writer’s work, Mammals of Utah (Bulletin of the University of Utah, 
vol. 12, no. 15, April, 1922, p. 48), Citellus townsendi (Bachman) is included in 
the list of Utah species under the authority of Elliot (Field Museum Publication 
105, Zool. Ser., vol. VI, p. 111, 1905). I am informed by Dr. E. W. Nelson and 
Dr. Hartley H. T. Jackson that townsendi is really confined to Washington and 
the adjacent parts cf Oregon and Idaho. Through the kindness of Dr. Jackson 
I am able to add one more species to the Utah list, namely, Sorer leucogenys, 
concerning which he says: ‘‘This shrew is known only from Utah, and, in fact, 
only one specimen is known. But it is a perfectly good species.’’ This makes 
the total of the Utah list 120.—CLaupr T. Barnes, Salt Lake City, Utah. 
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COLLECTING TRACKS 


One of the elements of interest for most people in any kind of outdoor study 
or occupation is the bringing back of some tangible result, the game, the speci- 
men, the trophy, the photograph, the story, and if possible something to illus- 
trate the story. With young people especially an incentive is often necessary 
to get them into the woods, but it must be something worth while. Collecting 
animal tracks is both interesting and worth while. 
Only a few wax candles are necessary for equipment. Find a fox, cat, wolf, 
bear, or any other available track, in either snow, mud or sand, light your candle, 
hold it upside down, or slanting, and let the wax drip in the track until well filled. 
It hardens as it strikes the cold surface and you have a cast of the track, a perfect | 
mold of the foot with the weight of the animal applied. In large tracks the wax 
ean be reinforced with toothpicks, matches, or sticks laid criss-cross as the wax 
is dripped in. If the track is shallow the wax can be heaped up a little in the 
middle to give strength. The main thing is to find a perfect track in a perfect 
matrix. Wet sand, firm mud, or moist, stiff clay are good. Moist snow is some- 
times perfect. Even a shallow fresh snow will give good results with some tracks. 7 
Other more permanent and perfect materials can be used; instead of a candle 
a cake of paraffine may be melted in a ladle and poured in the tracks. Some skill 
and ingenuity are called for, and the results should have scientific value as well 
as general interest.—VeRNON Battery, Biological Survey, Washington, D. C. 


FIRE AND ITS EFFECT ON WILD LIFE 


The following observations were made in Vilas County, northern Wisconsin, 
in the summer of 1914, when the author helped to fight a considerable number of 
forest fires. 

The author first noticed that a large number of rabbits, both cottontails and 
varying hares, showed scorched or burned spots. Careful observations dis- 
closed that the rabbit scurried before the approaching fire until it reached the 
limits of its personal territory or ‘‘range,’’ whereupon it remained in a form or 
cover until the intense heat burnt it or drove it on. Once outside of its own 
territory the rabbit pushed on in a dazed way, seemingly unacquainted with, and 
unable to find cover. Especially was this true at night, when the men on the 
firelines frequently picked up rabbits which were too bewildered to move out 
of their way. 

On one occasion where a fire proved too large for ordinary means of control, 
back firing was resorted to. The back fire started several hundred yards in 
advance of the main fire. A large Virginia white-tailed buck, which had been 
running before the fire, was evidently held in check by the smell of the men 
scattered on the fire line, so that he was caught between the main fire and the 
back fire. It was, even then, only when the two fires were upon him that with a 
snort of terror he leaped over the back fire and raced between two of the men 
into a swamp beyond. I might add that, had he chosen, there had been ample 
time for him to have slipped between the patch fires started by the men to make 
the back fire, and to have disappeared unseen. 

While it may be true that when wild animals are hard pushed by a forest fire, 
the instincts to prey and kill are held in abeyance by the great fear of fire, it is 
my opinion that once this fear is removed, the blood lust instantly returns. 
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While on fire patrol along a fire line, I have frequently heard the death squeak 
of a mouse or chipmunk, and the terror-stricken cry of a rabbit just before the 
kill. On numerous occasions I have smoothed out the dirt of the fire line at one 
end of my patrol, only to return five or ten minutes later and find the criss-crossed 
tracks of the fox and wolf which were making a killing of the smaller life driven 
in front of the fire. 

I have never seen squirrels drift in front of a forest fire. They invariably take 
refuge inatree. Ifthe fire isa light ground fire, these animals escape destruction 
and later migrate to unburned areas. If the fire is a bad one, they are either 
burned or else suffocated. The intense heat sears their lungs and the smoke 
chokes them so that they die, even if untouched by the flames. 

A lot of brush and slash from logging, which had been piled for two years, was 
finally burnt. The area was infested with a great number of common eastern 
chipmunks, and a few striped ground squirrels or gophers. In firing the brush 
piles, the men frequently started chipmunks or gophers from the piles, and these 
would dash out and into piles already ignited. Sometimes they would disappear 
into unlighted piles and no amount of thrashing in the pile nor even igniting it, 
would serve to dislodge them. Perhaps a dozen such cases were watched by one 
or two men in each instance, and at no time were the chipmunks seen to leave 
the pile. Apparently the homing instinct held, and once safely in their burrows, 
they refused to move, believing that they offered them security, and so perished. 
The piles were watched until there remained nothing but beds of ashes and 
dying embers. 

It is probable that the practice of burning the brush and debris resulting from 
logging destroys a very large percentage of the smaller mammals in the forest, 
though not as completely as do forest fires. From a forester’s standpoint this 
is in a measure advantageous, as these animals destroy no inconsiderable amount 
of seed and seedlings in their foraging.—Lrr P. Brown, Fort Collins, Colo. 


DEATH OF FRANK BLAKE WEBSTER 


Frank Blake Webster, a charter member of the American Society of Mam- 
malogists, died at his home at Hyde Park, Massachusetts, on November 6, 1922. 
He was born in Pawtucket, Rhode Island, January 16, 1850, and there most of 
his boyhood was passed. He received his education in the graded schools of 
that city and at the Highland Military Academy of Worcester, where he was 
graduated in 1867. From 1868 to 1884 he was engaged in clerical work in mercan- 
tile lines, serving with one concern for 14 years. 

Mr. Webster early became interested in natural history, and during all the 
years that he was daily employed in business devoted his evenings and other 
spare time to its study, specializing in ornithology and odlogy and becoming an 
expert taxidermist. At that period, while nature study had not become popular- 
ized as in the present day, thousands of its devotees had private collections, and 
the demand for a central depot for the exchange of specimens and materials led 
to the establishment in 1874, at Pawtucket, of a Naturalists’ Supply Depot, the 
firm being known as A. L. Ellis & Company, Webster’s other connections at that 
time precluding the use of hisname. This business grew, and in 1884 Mr. Webster 
resigned his clerical position to devote his entire time to supplying natural history 
material, with which business he was identified during the remainder of his life. 
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This project was carried on mainly at Hyde Park, Massachusetts, where a good- 
sized building, erected in 1888, became well known to most naturalists of the 
eastern states. 

Although known mainly as a dealer, Mr. Webster maintained a deep interest 
in several branches of natural history, and found one of his keenest pleasures in 
field excursions to distant or unaccustomed fields. He was a genial, companion- 
able man and had many friends. Some of the pleasantest recollections of my 
boyhood are concerned with visits to his establishment, where I sometimes 
assisted him in arranging eggs or skins. 

During the many years that he lived in Pawtucket, Rhode Island, and in 
Hyde Park, Massachusetts, his varied abilities and wide interests led him to be 
closely identified with the social, business, and general policies of his community, 
and he held at different times various positions of trust, and for a period edited 
a local weekly newspaper. He also published the Ornithologist and Oologist, a 
monthly which then filled an important field, from January, 1884 to 1893, when 
it was discontinued.—Epwarp A. Pres Le, Biological Survey, Washington, D.C. 
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Priemel, Kurt. GrpENKEN (BER DIe MO6GLICHKEIT DER ERHALTUNG DES 
Wisents. Deutsche Jiiger Zeitung, Band 80, Nr. 20, pp. 289-292. December 
7, 1922. 

Those interested in the fate of the European bison, or wisent (Bos bonasus L., 
Bison europaeus Ow.), know that the greatest number of wisents (about 700 before 
the great war) lived in the vast Lithuanian forest of Bieloviesh, near Grodno, 
and were rigidly protected by the former Russian government. A smaller 
number lived in northwestern Caucasia, in the Kuban region, chiefly on preserves 
of the Grand Duke Sergius Michaelowitsch, who caused them to be protected 
there. We have the statement of Professor Matschie of the Berlin Zoological 
Museum who does not doubt that, besides the above, wisents exist in the wooded 
regions of Persia to the south of the Caspian Sea, and the author quotes the letter 
of an artist of hunting subjects, Peter Paschen, who states that he was in Persia 
and Afganistan during the war and frequently saw there freshly killed hides and 
horns of wisents, and declares that in Rescht and other places on the Caspian 
Sea wisent meat and hides were frequently offered for sale. The provinces of 
Gilan and Mesanderan are the principal range of these wisents. A critical ex- 
amination of the skulls of wisents and bisons proves that the Caucasian species 
(Bison caucasius) is not a subspecies of Bison europaeus (Bos bonasus), but 
rather an independent species and nearer related to Bison americanus than to 
Bison europaeus. The Persian wisent will in all probability also represent an 
independent species. 

Besides these there were some 60 wisents descended from stock of Bieloviesh 
in the estates of Prince Pless in that part of the Prussian province of Upper 
Silesia, which has been ceded to Poland. On the estates of the late Friedrich 
von Falz-Fein in Ascania Nova, southern Russia, there was quite a considerable 
herd of wisents, and the latest reports state that even after this territory has been 
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again and again subjected to the disturbances, arising from revolution and 
bolshevism, about 14 wisents are still alive there and may continue to survive, 
if the winters are not too severe. The remainder are to be found in various 
zoological gardens, not only in Europe, but in non-European countries. Although 
the German military authorities did what they could to protect the wisents in 
Bieloviesh, which survived their advance in the war, yet, upon the withdrawal 
of the German troops in 1918, practically all the remaining animals, at that 
time about 180 head, were killed, so that the wisent must be considered to be 
exterminated there. The author states also that a few wisents have been reported 
as escaped from Bieloviesh and to be living in the district of Bobruisk, govern- 
ment of Minsk, some 300 kilometers from Bieloviesh. The agricultural ministry 
of the country is said to protect them. However interesting this report is, the 
matter, should it be true, will scarcely have much influence upon the present 
undertaking. About the present conditions in the Caucasus we know practically 
nothing, the Pless animals are reduced to three by poaching, so that when we 
sum up, we find about 50 known or available wisents to be still alive, scattered 
at present pretty much everywhere in various zoological gardens or preserves. 

The hope, however, must not be abandoned that if all those interested in the 
preservation of the wisent can be prevailed upon to codéperate systematically, 
the wisent may be permanently saved or at least preserved for many a year to 
come. In 1916 and 1917, and particularly at a conference of directors of zoological 
gardens, held about that time, the author proposed that the methods so success- 
fully pursued by the American Bison Society should and could be used with 
certain modifications in an effort to preserve the wisent. Of course, in America 
the vast territory which could be utilized, the large means available, and the 
stable economic conditions rendered the solution of the problem much easier. 
To preserve the wisent, the codperation of all interests, German and foreign, is 
indispensable, and only thus can systematic breeding be carried out, the neces- 
sary funds be raised, and the interest of the general public be gained. It was 
proposed therefore to found a “Society for the Preservation of the Wisent,’’ but 
before a call for members was published, it became necessary to revise all wisent 
statistics up to date. Questionnaires were therefore sent out, asking information 
as to numbers and sex, age, derivation, race, physical development, state of 
health, capacity for breeding, reasons for sterility in sterile specimens, and 
special characteristics. Most satisfactory detailed replies have been received 
from practically all domestic and foreign wisent owners. Particularly active 
aid was rendered by the firm of Karl Hagenbeck, Stellingen, Hamburg, and their 
scientific assistant, L. Zukowsky, aided efficaciously in jcompiling the statistics 
and in corresponding with foreign countries. The results of these statistics which 
were closed October 1, 1922, give a total number of 52 animals, 25 male and 27 
female, among which are 5 bull calves, 5 cow calves, and 2 sterile cows, and almost 
all are well developed, healthy specimens. In connection with these statistics a 
eard-catalogue has been made, where all this information is systematically 
arranged. Owing to the willingness of wisent owners to codperate and to various 
offers of financial assistance from outsiders, the founding of the proposed society 
seems assured; and it is hoped, work may be started this winter. 

The most important problem for the new society will be to endeavour to 
increase the number of animals by systematic breeding, and to maintain or 
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possibly to improve the stock by the interchange of individuals from various 
sources. It should be said here, that it is perhaps questionable whether such 
interchanges will produce satisfactory results, as some zoclogical authorities 
look upon such attempts with skepticism. An interchange presents also great 
difficulties: With one exception, perhaps, all the available stock is derived from 
the Bieloviesh herd. This exception is a bull of the Caucasus breed which was 
presented to Karl Hagenbeck by the Czar in 1907. This bull has always played 
an important part in reproducing the race and will continue to do so, as long as 
possible. There are also descendants of a Frankfort bull which died some years 
ago and which came from the herd of Friedrich von Falz-Fein of Ascania Nova. 
Should systematic breeding produce satisfactory results, and the successful 
experiences of zoological gardens tend to encourage this hope, in 12 to 15 years 
small herds of wisents may be turned loose in more extensive preserves. In 
these, naturally, the principles of scientific game preservation will be maintained. 
These future wisent preserves or parks should offer, as far as possible, varie- 
gated topography, climate, and forest formations, so that local race variations 
may eventually develop. A beginning has been made by Count Arnim Boitzen- 
burg of Boitzenburg-Uckermark, province of Brandenburg, who has introduced 
the Hagenbeck wisent herd upon his estates, and according to latest reports, 
purchased it. It is to be hoped that the dangers of inbreeding may be obviated, 
and by continuous care, proper food, etc., a healthy development may be assured. 
Should these efforts fail in part or in whole, as a last resource bison blood might 
be introduced, but this last resort would be most undesirable, as an inferior 
hybrid breed, doomed to eventual extinction, would in all probability result. 
—Theodor G. Ahrens. 


Huber, Ernst. Urser pas MuUSKELGEBIET DES NERVUS FACIALIS BEIM Hunp, 
NEBST ALLGEMEINEN BETRACHTUNGEN (UBER DIE FacraLis-MuskuLatur. Mor- 
phologisches Jahrbuch, vol. 52, Ist part: pp. 1-110, 1922: 2nd part: pp. 354-414, 
1923. 

Investigations like this monograph on the facial musculature are to be wel- 
comed equally by the mammalogist, the comparative anatomist, and the student 
of human anatomy, since they contribute a great many interesting new data to 
problems with which all three are concerned. Dr. Huber, now associated with 
the Anatomy Department of Johns Hopkins University, has spent many years 
on his painstaking studies on the facial muscles of dog, cat and some other mam- 
mals and on his masterly critical review of the enormous literature on the general 
phylogenetic development of these muscles in mammals. 

On the superficial facial musculature three main layers can be distinguished: 
platysma, sphincter colli profundus, and sphincter colli superficialis. These have 
originally differentiated from a primitive sphincter colli muscle which was 
restricted to the neck region and of which occasional traces can still be found in 
the cat. By primitive connections between different muscles and by the careful 
tracing of their innervation in large series of dogs and cats the author succeeded 
in demonstrating step by step that all the many superficial facial (mimetic) 
muscles are derived from the platysma and sphincter colli profundus. The post- 
auricular and occipital muscles developed from the platysma. Also the much 
contested mandibulo-auricularis muscle, which by some authors was supposed 


‘ 
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to belong to the trigeminal musculature, by others to the facial musculature, is 
in reality a muscle of the postauricular facial group. All the remaining facial 
musculature, i.e., the preauricular muscles and those of the face proper, took 
their origin in the sphincter colli profundus. With this conclusion the author 
opposes the previously generally accepted view that the muscles of the mouth 
alone represent derivatives of the sphincter colli profundus and that all other 
muscles of the face must have been derived from the platysma. A number of 
authors consider the rectus nasi et labiorum muscles as a phylogenetically inde- 
pendent group; however, it is demonstrated in this paper that these muscles also 
took their origin from the facial musculature, in particular from both, the pla- 
tysma and the sphincter colli profundus. 

Exact and detailed morphological as well as experimental studies on the facial 
nerve proved to be of prime importance for the correct evolutionary interpre- 
tation of the facial muscles. Numerous clear text figures help materially in the 
understanding of these rather complicated conditions. In the chapter dealing 
with a general consideration of the facial musculature in vertebrates special 
emphasis is placed on the gradual development of the highly differentiated facial 
muscles in mammals from an originally uniform muscle complex in lower verte- 
brates. Here are also discussed the adaptations of facial muscles to special 
functions and the various causes which in the phylogeny of mammals led to the 
manifold specializations in these muscles. Of these may be mentioned the 
acquisition of a movable scalp underneath which the facial muscles extended and 
to which they became attached; the formation of a vestibulum oris together with 
movable lips; the sucking habit typical of mammals; special perfections in the 
eyelids; transformations in the nasal region; and the development of a mobile 
outer ear. 

—A. H. Schultz 


Apams, CuaRLes C. The relation of wild life to the public in national and state 
parks. Proc. Second Nat. Conference State Parks, 1922, pp. 129-147. 1923. 

ALLEN, GLover M. The black finless porpoise, Meomeris. Bull. Mus. Comp. 
Zo6l., vol. 65, pp. 233-256; 3 plates. January, 1923. 

——— Anew shrew from Colombia. Proc. New England Zoél. Club, vol. 8, 
pp. 37-38. February 12, 1923. (Describes Cryptotis avia from the Andes 
east of Bogota.) 

The pampa fox of the Bogota savanna. Proc. Biol. Soc. Washington, 
vol. 36, pp. 55-58. March 28, 1923. (Describes Cerdocyon thous germanus 
from Bogoté.) 

4 ALLEN, GLOVER M., anp THomas Barsour. Mammals from Darien. Bull. 
Mus. Comp. Zodél., vol. 65, pp. 259-274. February, 1923. (New forms: 
Oecomys trabeatus, Rio Jesusito, eastern Panama; and Urocyon cinereo- 
argenteus furvus, Canal Zone, near Balboa.) 

ANDERSON, R. M. Further notes on the European hare in Ontario. Canadian 

a Field-Nat., vol. 37, pp. 75-76. April, 1923. 
AntTuony, H. E. White goats of the Sawtooth Mountains. Nat. Hist., vol. 23, 

pp. 142-154; 12 figs. March-April, 1923. 

; AsHBROOK, Franx G. Work of the Biological Survey relating to fur bearing 
; animals. Fins, Feathers and Fur, no. 33, pp. 74-75. March, 1923 
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Battey, VERNON. Beaver farming. Journ. Heredity, vol. 13, pp. 315-318, 
July, 1922 [April, 1923]. 

Mammals of the District of Columbia. Proc. Biol. Soc. Washington, 
vol. 36, pp. 103-138. May 1, 1923. (A list of the 47 forms now known to 
inhabit the vicinity of Washington, D. C., with notes on habits and dis- 
tribution, descriptions, etc. May be obtained from the secretary of the 
Biological Society of Washington at 25 cents per copy.) 

Barnes, CtaupE T. Putor, the Mink’s, last fight. Nature Mag., vol. 1, no. 4, 
pp. 17-20. April, 1923. 

Bayuis, H. A. A filariid from the African elephant. Ann. and Mag. Nat. Hist., 
ser. 9, vol. 11, pp. 208-211; 2 figs. February, 1923. 

An ascarid from the sperm-whale. Ann. and Mag. Nat. Hist., ser. 9, 
vol. 11, pp. 211-217; 4 figs. February, 1923. 

- Anew ascarid from an otter. Ann. and Mag. Nat. Hist., ser. 9, vol. 11, 
pp. 459-463; 3 figs. April, 1923. 

Bayuts, H. A., anDR. Dausney. Preliminary descriptions of three new parasitic 
nematodes. Ann. and Mag. Nat. Hist., ser. 9, vol. 11, pp. 333-335. March, 
1923. (Includes species from rhinoceros and raccoon.) 

Baynes, Ernest Harotp. A fox as a house guest. Nature Mag., vol. 1, no. 4, 
pp. 10-13. April, 1923. 

BLAINE, GiLBERT. Notes on the zebras and some antelopes of Angola. Proc. 
Zool. Soc. London, 1922, pp. 317-339; 8 plates. June, 1922. (New species: 
Ourebia rutilus and Antidorcas angolensis.) 

Brower, Cuartes D. The lemmings of Point Barrow, Alaska. Zool. Soc. Bull., 
vol. 26, no. 1, p. 9. January, 1923. 

CapWALADER, WiLuiAMs B. The fifty-first annual report of the Board of Di- 
rectors of the Zoological Society of Philadelphia. Pp. 1-52. 1923. (In 
cludes very interesting report of Dr. Herbert Fox, pathologist.) 

Carter, J. Toornton. On the structure of the enamel in the Primates and some 
other mammals. Proc. Zool. Soc. London, 1922, pp. 599-608; 7 plates. 
September, 1922. 

CuapMAN, ABEL. Savage Sudan; its wild tribes, big game, and bird-life. Gurney 
and Jackson, London; pp. i-xx; 1-452; illustr. 1921. (Many notes on the 
habits of big-game mammals.) 

Cospurn, CHARLES A. Heredity of wildness and savageness in mice. Behavior 
Monographs, vol. 4, no. 5, serial no. 21, pp. iv, 71. 1922. 

Cooper, C. Forster. Miocene Proboscidea from Baluchistan. Proc. Zool. 
Soc. London, 1922, pp. 609-626, 4 plates. September, 1922. 

DavuBney, R. A note on two species of the genus Murshidia (Nematode, Stron- 
gyloidea) parasitic in the wart-hog. Ann. and Mag. Nat. Hist., ser. 9, 
vol. 11, pp. 256-263; 10 figs. February, 1923. 

Diczs, Lez Raymonp. Notes on the communities of the vertebrates of Riley 
County, Kansas, with especial reference to amphibians, reptiles, and mam- 
mals. Ecology, vol. 4, pp. 40-53. January (February), 1923. 

Doren, 8. B. The Nevada antelope. Official Bull. Nevada State Fish and 
Game Protective League, vol. 1, no. 1, p. 7. February, 1923. (Advocates 
more rigid protection of antelope.) 
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EvEeRMANN, BARTON WARREN. Conservation of the marine life of the Pacific. 
Mid-Pacific Mag., vol. 25, pp. 303-328; 22 figs. April, 1923. (Refers espe- 
cially to marine mammals.) 

Forzsin, V. The chamois of the Pyrenees. Nat. Hist., vol. 23, pp. 138-141; 
3 figs. March-April, 1923. 

GivLey, JAMEs Wiuu1aMs. Paleocene primates of the Fort Union, with discus- 
sion of relationships of Eocene primates. Proc. U. S. Nat. Mus., vol. 63, 
art. 1, pp. 1-38; 5 plates; 4 text-figs. 1923. (New genera: Paromomys, 
Palaechthon, Elphidotarsius, and Pronothodectes.) 

Goutpman, E. A. Three new kangaroo rats of the genus Dipodomys. Proc. 
Biol. Soc. Washington, vol. 36, pp. 139-142. May 1, 1923. (Describes 
Dipodomys deserti sonoriensis from Sonora, D. spectabilis baileyi from New 
Mexico, and D. s. zygomaticus from Chihuahua.) 

GRINNELL, JOSEPH, AND JosErH Drxon. The systematic status of the mountain 
lion of California. Univ. Calif. Pub. Zool., vol. 21, pp. 325-332; 2 plates. 
April 7, 1923. (Recognizes Felis oregonensis californica May as a valid 
form.) 

GuntHER, Ropert T. Ursus anglicus, a new species of British bear. Ann. 
and Mag. Nat. Hist., ser. 9, vol. 11, pp. 490-496; 2 plates. April, 1923. (Two 
new names for Pleistocene bears.) 

Harmer, Stpney F. Experiments on the fading of museum specimens. Mu- 
seums Journ., vol. 21, pp. 205-222; plate. April, 1922. 

On Commerson’s dolphin and other species of Cephalorhynchus. 
Proc. Zool. Soc. London, 1922, pp. 627-638; 3 plates. September, 1922. 

HARTNAGEL, C. A., AND SHERMAN C. BisHop. The mastodorns, mammoths, and 
other Pleistocene mammals of New York State, being a descriptive record 
of all known occurrences. New York State Mus. Bull. 241-242; 110 pp., 
25 plates. 1922. 

Hay, Outver P. Characteristics of sundry fossil vertebrates. Pan-Amer. 
Geol., vol. 39, pp. 101-120; 3 plates; 2 figs. March, 1923. (Notes on Equus, 
Desmostylus, Hydrochoerue, and fossil Proboscidea.) 

Hinton, Martin A. C. The nomenclature and subspecies of the purple-faced 
langur, with notes on the other langurs inhabiting Ceylon. Ann. and Mag. 
Nat. Hist., ser. 9, vol. 11, pp. 506-515. April, 1923. 

Hornapay, W. T. Our new musk-ox herd. Zool. Soc. Bull., vol. 26, no. 1, 
pp. 10-11. January, 1923. (Account of a new importation of Greenland 
musk-oxen.) 

America’s least known big game animal, the giant tapir. Zool. Soc. 
Bull., vol. 26, no. 1, pp. 17-19. January, 1923. (Account of Tapirella.) 

Howe .t, A. Brazier. Descriptions of two new rodents of the genus Phenacomys. 
Proc. Biol. Soc. Washington, vol. 36, pp. 157-158. May 1, 1923. (Describes 
Phenacomys intermedius levis from Saint Mary’s Lake, Montana; and P. i. 
celsus from Tuolumne Meadows, California.) 

Jones, F. Woop. The external characters of pouch embryos of marsupials. 
No. 3.—Isoodon barrowensis. Trans. Roy. Soc. South Australia, vol. 46, 
pp. 39-45; 11 figs. 1922. 

The external characters of pouch embryos of marsupials. No. 4.— 

Pseudochirops dahli. Trans. Roy. Soc. South Australia, vol. 46, pp. 119 

130; 1 pl.; 13 figs. 1922. 
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Jones, F. Woop. The flora and fauna of Nuyt’s Archipelago and the Investiga- 
tor Group. No. 2.—The monodelphian mammals. Trans. Roy. Soc. South 
Australia, vol. 46, pp. 181-193; 11 figs. 1922. (Account of Leporillus 
jonesi Thomas and other native and introduced species.) 

On the dental characters of certain Australian rats. Proc. Zool. Soc. 
London, 1922, pp. 587-598; 12 figs. September, 1922. 

The mammals of South Australia. Part 1. The monotremes and the 
carnivorous marsupials. Handbooks of Flora and Fauna of South Australia, 
British Science Guild (South Australian Branch), Adelaide. Pp. 1-131; 88 
figs. Price, 4 shillings. 1923. (A most complete monograph of the mam- 
mals of South Australia.) 

Kersuaw, P.S. Ona collection of mammals from Tanganyika Territory. Ann. 
and Mag. Nat. Hist., ser. 9, vol. 11, pp. 586-600. May, 1923. (New forms 
of Rhynchocyon, Elephantulus, Funisciurus, Rattus, Arvicanthis, Cephalophus, 
and Taurotragus.) 

Knaut, M. A revision of the nematode parasites of elephants, with a descrip- 
tion of four new species. Proc. Zool. Soc. London, 1922, pp. 205-279. June, 
1922. 

Koss, C. Bopen. Some rats and mice of the Malay Archipelago. Treubia, 
vol. 2, livr. 1, pp. 115-124; 2 plates. 1921. (New forms of Gunomys, Mus, 
and Rattus.) 

LoOnnBERG, Ernar. Notes on Arctonyx. Ann. and Mag. Nat. Hist., ser. 9, 
vol. 11, pp. 322-326; 4 figs. March, 1923. (Arctonyx leucolamus milne- 
edwardsii, sp. nov., from Kansu.) 

Notes on a new subfossil bear from Sweden. Ann. and Mag. Nat. 
Hist., ser. 9, vol. 11, pp. 502-506; plate. April, 1923. (Describes Ursus 
arctos nucifragus.) 

Lépez, Cartos. Monografia del venado bura o cola prieta (Odocoileus hemionus 
ecanus Mearns). Univ. Nacional, Mexico, pp. 1-37; 17 figs. 1922. 

Lucas, N. S. Report of the deaths which occurred in the Society’s gardens 
during 1921. Proc. Zool. Soc. London, 1922, pp. 281-283. June, 1922. 

McE.tuinneEy, Mark G. Note ona red squirrel. Canadian Field-Nat., vol. 37, 
p. 77. April, 1923. 

MrrcHeEty, P. Coatmers. Monkeys and the fear of snakes. Proc. Zool. Soc. 
London, 1922, pp. 347-348. June, 1922. 

Morton, Duptey J. Evolution of the human foot. Amer. Journ. Phys. Anthr., 
vol. 5, pp. 305-336; 8 figs. October-December, 1922. 

Murpuy, Ropert Cusuman. The extinction of sea mammals. Nat. Hist., 
vol. 23, pp. 135-137. March-April, 1923. 

Netson, E. W., anpj E. A. GotpMan. A new pocket mouse from Lower Cali- 
fornia. Proc. Biol. Soc. Washington, vol. 36, pp. 159-160. May 1, 1923. 
(Describes Perognathus penicillatus albulus from Magdalena Island.) 

Oxniver, W. R. B. A review of the Cetacea of New Zealand seas.—I. Proc. 
Zool. Soc. London, 1922, pp. 557-585; 4 plates. September, 1922. (New 
genus: Paikea; type, Berardius hectori Gray.) 

Ossorn, Henry Farrrietp. Baluchitherium grangeri, a giant hornless rhi- 
noceros from Mongolia. Amer. Mus. Novit., no. 78, pp. 1-15; 9 figs. May 25, 
1923. 
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R Pearse, A. 8. The effects of environment on animals. Amer. Nat., vol. 56, 
pp. 144-158. April, 1922. (Some of the discussion is of general application 
to mammals. Mentions possible effect of environment on hibernation of a 
captive ground squirrel.) 

Pocock, R.I. Onthe external characters of some hystricomorph rodents. Proc. 
Zool. Soc. London, 1922, pp. 365-427. June, 1922. 

The external characters of Scarturus and other jerboas, compared with 
those of Zapus and Pedetes. Proc. Zool. Soc. London, 1922, pp. 659-682. 
September, 1922. 

Suormaker, Henry W. Some observations on wild animals. 5 pp., published 
by Altoona Tribune Press, Altoona, Pa. April, 1923. (An address to the 
science class of Williamsport, Pa., High School. Notes on the puma, bear, 
and wolf in Pennsylvania.) 

Sitver, James. How to get rid of rats. U.S. Dept. Agric. Farm. Bull. 1302, 
pp. 1-14; 8 figs. April, 1923. 

Sonntac, Cuartes F. On the anatomy of the drill (Mandrillus leucophaeus). 
Proc. Zool. Soc. London, 1922, pp. 429-453. June, 1922. 

— The comparative anatomy of the tongues of the Mammalia.—VII. 
Cetacea, Sirenia, and Ungulata. Proc. Zool. Soc. London, 1922, pp. 639-657. 
September, 1922. 

Tuomas, OLpFIELD. On some Queensland Phalangeride. Ann. and Mag. Nat. 
Hist., ser. 9, vol. 11, pp. 246-250. February, 1923. (Describes new forms 
of Phascolarctos, Petauroides, Petaurus, and Pseudochirus; and a new sub- 
genus, Petropseudes, for Pseudochtrus dahli.) 

On some small mammals, chiefly bats, from the East Indian Archi- 

pelago. Ann. and Mag. Nat. Hist., ser. 9, vol. 11, pp. 250-255. February, 

1923. (Aethalodes alecto, gen. et sp. nov., Pteropide; and new forms of 

Myotis, Murina and Tupaia.) 

Some new African squirrels. Ann. and Mag. Nat. Hist., ser. 9, vol. 11, 
pp. 518-523. April, 1923. (New forms of Heliosciurus and Funisciurus.) 

The West African forms of Heliosciurus rufobrachium. Ann. and 
Mag. Nat. Hist., ser. 9, vol. 11, pp. 523-526. April, 1923. (Four new sub- 
species.) 

New subspecies of Protoxerus stangeri, the giant squirrel of equatorial 
Africa. Ann. and Mag. Nat. Hist., ser. 9, vol. 11, pp. 527-529. April, 1923. 
(Four new subspecies. ) 

The geographical races of Lutreolina crassicaudata. Ann. and Mag. 
Nat. Hist., ser. 9, vol. 11, pp. 583-585. May, 1923. (Recognizes 5 subspecies, 
3 of which are new.) 

The native rat of Pearson’s Islands, S. Australia. Ann. and Mag. 
Nat. Hist., ser. 9, vol. 11, pp. 601-602. May, 1923. (Rattus murrayi, sp. n.) 
The subspecies of Metachirus. Ann. and Mag. Nat. Hist., ser. 9, 

vol. 11, pp. 602-607. May, 1923. (Seven new forms.) 
Two new guenons from the Ivory Coast, West Africa. Ann. and Mag. 
Nat. Hist., ser. 9, vol. 11, pp. 607-608. May, 1923. 

Uxxe, Tirus. Occurrence and distribution of mammals in Yoho Park, British 

Columbia. Canadian Field-Nat., vol. 37, pp. 62-64. April, 1923. 
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Uricu, F. W., Hucu Scorr, anp J. Waterston. Note on the dipterous bat- 
parasite Cyclopodia greeffi Karsch, and on a new species of hymenopterous 
(chaleid) parasite bred from it. Proc. Zool. Soc. London, 1922, pp. 471-477. 
June, 1922. 

Vinocrapov, B. 8. On a new peculiar genus and species of jumping-mice 
from Khara-khoto, Mongolia (Salpingotus kozlovi gen. et spec. nov.). 
Kozlov, Mongolia and Amdo, pp. 540-545; 2 plates. St. Petersburg. 1922. 
(One of the most remarkable new mammals discovered in recent years.) 

Wricut, Sewatt. Two new color factors of the Guinea pig. Amer. Nat., 
vol. 57, pp. 42-51.. February, 1923. 


FIFTH ANNUAL MEETING OF THE AMERICAN SOCIETY OF 
MAMMALOGISTS 


Although small in attendance, only 37 members being present, the fifth annual 
meeting of the American Society of Mammalogists, held in the Academy of 
Natural Sciences, Philadelphia, May 15-17, 1923, was exceptionally pleasant 
and instructive. Each member present seemed to take an active interest which 
resulted in a lively business session and program. In fact it was frequently 
necessary to curtail discussion of papers on account of limited time, and it is 
becoming increasingly evident that we must have more time for this phase of 
our programs. 

Among the business transacted the amendment to the by-laws was passed 
providing for three trustees to administer the permanent funds of the Society. 
The directors elected the following to serve: Henry Bannon, for three years; 
Childs Frick, for two years; and Charles Sheldon, for one year. There were 
54 new members elected, two members reinstated, 17 resignations accepted, and 
16 members dropped for delinquency. The report of the corresponding secretary 
showed the total distribution of the Journal of Mammalogy to be 643 on May 15, 
1923, a net gain of 42 over the previous year. This report also gave the total 
number of members at the time of each annual meeting since the organization 
of the Society to be: 


Organisation Meeting, April 3, 1019. 252 
Second Annual Meeting, May 3, 1920.................eceeeeeeeeees 441 
Thisd Annual Mooting, May &, 527 
Fourth Annual Meeting, May 16, 1922..................eeeeeeeeeee 555 
Vitth Meeting, May 15, 1008... 586 


The program follows: 


TUESDAY, MAY 15 
10:00 a.m. 
Business Meeting 


11: 30 a.m. 


1. The basic importance of life-history studies. Walter P. Taylor. Twenty 
minutes. (Presented by C. C. Adams.) 


206 JOURNAL OF MAMMALOGY 


2. 
. Genera of mammals described during the last twenty years. T.S. Palmer. 


or 


| 


20. 


The innervation of the tongue. H.H. Lane. Ten minutes. 


Fifteen minutes. 


. The type specimen of Saurocetus gibbesi Agassiz. Glover M. Allen. Five 


minutes. Lantern slides. 


2: 00 p.m. 


. Recent palwontologic research in Asia. W. D. Matthew. Fifteen minutes. 


Lantern slides. 


. The body proportions of Primates during prenatal and postnatal growth. 


Adolph H. Schultz. Forty minutes. Lantern slides. 


. Deer of the Grand Canyon Game Preserve, Arizona. E. A. Goldman. 


Twenty minutes. Lantern slides. 


. Some further observations on the chimpanzee. W. H. Sheak. Twenty 


minutes. Lantern slides. 


. Trade names in the fur industry. Frank G. Ashbrook. Twenty minutes. 
10. 


On the new genus Osbornictis and comparison with some other African viver- 
rine forms. H. Lang. Twenty minutes. Lantern slides. 


WEDNESDAY, MAY 16 


10: 00 a.m. 


. Burmeister’s porpoise, Phocena spinipinnis. Glover M. Allen. Fifteen 


minutes. Lantern slides. 


. Breeding habits and rate of reproduction of meadow mice (Microtus penn- 


sylvanicus). Vernon Bailey. Thirty minutes. Lantern slides. 


. The antlers of Merycodus,—an extinct deer-like antelope. W. D. Matthew. 


Ten minutes. Lantern slides. 


. Studies of the pelage phases and nature of color variations in mice of the 


genus Peromyscus. Homer H. Collins. Forty minutes. Lantern slides. 


. The use of mammals in medical research. Ernest Harold Baynes. Forty 


minutes. Lantern slides. 


2: 00 p.m. 


Symposium on field methods of collecting specimens 


. Collecting skins for study or mounting. Discussion led by H. E. Anthony. 
. Preparation and preservation of anatomical and embryological material. 


Discussion led by Adolph H. Schultz. 


8. Collecting fossil mammals. Discussion led by W. D. Matthew. 
9. Collecting live mammals for zoological gardens. Discussion led by Charles 


Mayer. 


8: 30 p.m. 


Martin and Osa Johnson’s African Films, showing remarkable scenes of 
elephants, rhinos, lions and other animals in the wild. 


16 
17 
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THURSDAY, MAY 17 


Members assembled at the Aldine Hotel at 9:00 a.m. and were escorted by 
Mr. J. A. G. Rehn to the Zoological Gardens, where they were guests of the 
Zoological Society of Philadelphia. At 1:00 p.m., Dr. Charles B. Penrose, 
president of the Zoological Society, delightfully entertained the members at 
luncheon on the lawn of Penn Mansion. Immediately following the luncheon a 
brief business session was held, after which the meeting adjourned. 

—Hartley H. T. Jackson. 
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